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M O N I T U M. 

ALterataademPsiNcipioRUM MATHfiiUA- 
TicpRUM Pars in lucetn prddit. Demo- 
libiis coippnm* m raedio refiftente agitur 
potiffimLimin hoc iectmdo Newtoni Libro. Rem 
difficultatis plenam nonmt omnes ; ita tanien noflra 
ftuduimus accommodare commentaria ut lis qui in 
primi Libri leiUone eS quS par e{[ diligentil & 
^entione faerint verlati , facilia planaque omnia 
fotura eJTe fperemus. Nec fatis nobis fnit pifEcIara 
QarilT. Autoris mventa explicare , nos ipfi quo- 
que ufii didicimus noimuUa mterdiim invenire quas 
hi!tc 6c iJI&c in nofbis commehtariis inferere aufi 
fiunus. Sed quod msximui^ efl hujufce opais 
decus 8c omamentum, novaquamplurmiadoiflif - 
fmu E u L E R I pioblemata, quse m e^egio MecJia- 
nices Opere leguntur, admdimus. Noffros etiam 
abuiid^ locupletant cc»TuneBtarios pretio^ morto- 
merita quibus A£la Eruditonm Lipfienfia exoma- 
nmt OarilT. Viri Joanhes & Daniel Ber- 
NOHLLius. Silentio tandem prseteimikendus non 
efl Illuftrifr. doitiflimufque Polsnos, citjus ele- 
gans de Logaridimicae conftru£Hone Eptfto&, 
nonnuUaque de motu aquarum expedmen^a no- 
bis pl^tunilim profii^ Sed longe majoia £mt 
• j quam 



M O N r T U M. 

quara verbis expiimi poffint, de hoc univerfb ope' 
reClarrlT. Viri Joan. LtiDovici Gal\ndrini 
merica , qui , eadcm qiiam primi Libri iiiitio lau- 
davimii^i , dili^cmia indcfefsaquc cur3 huic lecun- 
pani invigiiavit. 

Rcprehendendiini muliis fonaffe videbitur quod 
oblaLjm frequenter otcafionem quafi e maiiibus 
dimittenies , celeberrimas Philofophomm con- 
iroverfias vel omnino omitramus vel levirer dan- 
taxar pcrifringamus. Veium lciant eum fuiffe 
Newtoni fcopum k quo ne latura unffuem ma- 
xime veliemus dilcedere, ut ingeniofa quoque 
Syftematum commenta e phyficS eliminaret atque 
profligaref. Nos itaque a Philofophicis litibus 
niaxime averfi , altercariones fummo fludio de- 
clinavimus. Tot iiiiuper nova his de rebus fcrip- 
la quotidie circumferunmr ut jufli operis molem 
excederei hic fecundus Liber , fi recentiora ex- 
plicare aqgrederemur . Philofophoium placita. 

Hanc fecundani hboiis nolhi partem benigni^ 
excipiant mathematicanim difciplinarum Candida- 
d , terdamque tasdem 6c ultimam amio pioxHn^ 
fiituro expedent. 
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In riiiLU) fln^arurD nDtiTun quibus □umcnu przfixiis non fiut > cjui 
!dco afleiMus ' depflus elt : i pagina vttb ijo alter aHerircua fiib- 
inde repe:ieiur ■ cujus alius non etl aSis quiinj ut diDinguat ea quz 
infena runt ab EditDre ( eo jure Hbi ab Autoribus Conineniatii am- 
cenb ); idem etiam defieiial CgDum ( + ) qnibufdani nntis pcafimini, 
ce rciliccc tutiiaielur oido liaecaium ab Auioribus iplis adliibitus. 



QuU ia novil ha feanii , nccnM friarit Tomi Ediiiimt frxjliiian 
ptt iiatur in Umiai totU {nj inil tian imru , /caadS vut , Bt» 
iaiUt luctm viJttii «jsu fraiiaB. * 

Doiiin CsHSvs jo. jii^. i7;9. 

Le ptlx d« 4. VobiMa (em dc jj Ur. deFrancet punr ceux qui 
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Principia Mathematica. 17 

DeMo- 

PROPOSITIO I. THEOREMA I. tuCor- 
Cmpiirh > cni rtfifiitur in rariene vtiociiatis , mttas ex ref^miA Ijbbr 
amijfus , ejl ul fpatium movindo canfeSliim. Shct' L 

NAM cum motus finguUs tcmporis partLculis zqualibus J^^-^ 
amilTus fil ut velocitas , hoc eft, ui ilineris coiifc- 
Gi particuli , erit, componendo, motus toto tempoic amiT- 
fus, utiteitotum. Q.E.D. 



dib initio , tam enam inotus leUquuB poft fpatium aliquod 
conf^Quni : ( ° ) dabitut Tpatium totum quod coipus inlmito 
tempore delcribete potcft. Eiit enim Ipatium iUud ad rpuium 
jun deicripiuni , ut motus totus fiib inilio ad mot&i iUiw 
paitem umlSun. 



L E M M A I. 

'j^antitates diffcrenriis fuis praportianales Jiiiit ttnlinvl fitpsrth-. 

SitAadA— ButBadB — C& CadC— D, Stc.iccon- 
vettendo fiet A ad B ut B ad C Et C ad D , &c. O. E. D. 

PRO- 

'^t^' — i1-=ibj, '^ta'J^iAa ( c) » I>a(,rar/pj™^^oi.tJ'»- 
' 1ldnmilicil>ll lUtilfc tH », onUna- fn, «/iub Jt/n-am , htpc 

U), SC hlnt, fliniplii iBlioinliui , iom eHj urquc sd mouu !J.Iiiraioiiciii. — 



lifiid ( 11 ) a£ tnnpirii Ibiliii, Utm lA , eidi iMam liAal 
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Philosophis N aturalis 
.?j"c!*- propositio ii. theorema ii. 

LiBBKSieorpon' rifillitur m raihvc vrtontatis , '& iim JcU vl b^ai' 
Sncusa. prr uudimn fimilari 'meatatkr , jiimaalur Mtn» temvera ajua' 
p™!^ '"^'f'" "* prinehiit fitgulttmn laaftnmhmt infn- 

j:«iBi,£. grcffant wmittici> &ffatUi lingalis teir^iiu Jeferipta fait 
, irr v^ociAtei. 

Caf. I. 'DividatuT tempus in paniculas xquaics; & fi ipHi 
particubium imtiie agac vis tcfilkntix impuiru unico , qu^e lit 
ut velocitas : ( ) cric dfcrementum vclocilatis fingulis tem- 
poiis pjniculis ut eadcm velocitas. Sunt ergo velocitales dif- 
teienliis fuls ploportionaks , Sc piopteiea ( ptr lim. i . lib. 1 1 . ) 
cominu& propottionates. {') Pioinde fi ex aqiiali iwitlcutifum 
numeio componannir tempoca quslibet seoualiat erunt velo- 

dnu3 , qui pei (akum capiuncuc ominb patlini tequak lecnu- 
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Principia Mathematica. 19 

noram inietmcdioruni numero. Componuntiit auieir hotum Db Mo- 
terminorum ratioin.1 ck rationibus inict le iifdem tetm:notum CnR- 
inteinierfiDnim iKjualirer rcpemis. 6l proiHetea (nioijue talio- "^g^^" 
nLi cuii) i.lit.. uiiL. k^tjL.LiTi lu"t.^ Ti,itui \cWu,.t. -^jiu irt jEtUKD. - 



tinuus; K vdocitjtcs tn ptiiicipiis i-(|ii,iliuni temporjii: , km- 
pcr cotitinini iitopotLionales, tninc 111 lioc ctiam cafu cononuc 
provomoi-.ales. (), E. D. 

■ Cff. i. Et d.viiim vclocitaium diflerentia: , hoc efti ca- 
tiisn partec fingulis lemporibus zmiSs , Tunt uc tolie : fpalia au- 
tcm fLnguliB (cinpotibus d; fdipta Hint ut v^ocicaiuiiipatieE umS- 



TClvniH 11 5j ouA&mi ht vnlio tcfi. 



U.tfi.ani 
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io ' Philos'ophi« Nathralis 

De Mo- tJruf. Hinc "fi arymptolis ie£bngulin 

ToCoa.- ^QCH delcribatur hypeibola B G, fmt- 

'l">e'r que ytf B , D G ad BTymptoton A C pcr- 

^gpjsn. penJicuUteSi & exporuwi lum corporis 

Seci. I. vdodtastum tefiftemia mcdii, ipfo mo- * 
tua itlitio , pet Kncani quamvis d.itjm | 
'AC, elapfo autem tcmpote aliqiio pcr ' 
Eneam indefinitam DCr exponi poteti temptij pcr aream ^BGD, 
8crparium eo tcmpore dcfcripium pet lineam /^D. ('') Nam 
fi aiea illa per rootum punfli D augeaiui uniformitet ad mo- 
dum temporLs , decrelcct re^ D C in latione gcomctiica ad 
modum velocitaiiE , & ( i ) jiaites leQae ji C cequalibus tem- 
Xflvim defGiipise decielcent m eadem latione, 

PRO; 
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PrINCIPIA MatHEMATICA. 21 

DeMo- 

PROPOSITIO III. PROBLEMA I. TnCon- 

Cirfiris, lui, dnm m mtdh fi^liri reCtd ajci«dii vel defctndit , Liber 
lefipm ia rntime velodtath , gitdque aB aaifirmi ^flvijareSecuKD. 
lageiur , dejinire miitum. P^SliL 
Corporc afcendente , exponatar gravitai pcr datum quodvis 

reaangulum BACH, & refiftenaa nwdii initio arciinfus pette- 

aangulum BADE furtip / 

tum ad contracias patte» K' 

leclse AB. Afymptotia re- 

aangalis AC, CH, pei pun- 

fhira B defctiljatui liyyerbo- 

la fecans peiyendicula DE , 
in G, Bt corpus at i — 

cendendotemporeDG^ J '( 

defcriljet fpatium EG re. J - - J J- 

tempote DGE A fpatiu 

aTcenfiis todnsE CB; tempotc ABKI fpitiumdefcenfiij BF«, 
aique tempore IKki fpatium defcenfus KF/i; flc velocitatei 
eoipoiis ( cefiflentii medii ptoportionales ) in horum temporum 
penodia etunt ABED,ABed , nuUa, ABFI, ABfi refpe- 
aive i acque mavima velocitas , quam cocpus delcendendo po; 
teft acquicere , eric BACH. 

(■■) Refolvatui enim leaan. 
gulum BACH in reaangula 
innumeray**, K/, Lm, Mn, 
&c. quEcfmt Lliiicremenia velo- 
citatum a;quidibust(nidemiem- 
pocibos fiQi ; & ccunt nihil , „ 1 

Jtk, Al, Am, An, &c. ut I ^ -1— 

velodtates totx , atque ideo 
( pec hypodiefm >nt leCfiendx 
■nedii pimdpto-liiigulotuin. tem- 





%z Philosophi« Naturalis 

-DEMo-porum iqualium. (i) Fiat AC iid vel ABHC 
wu CjH-^g^lf uc vis gravitatis ad tefillentiam in princlpio lempotis 
Vj^"' focundi , dcijue vi gravitatis fiibducanur rellllcntia; , 6t mane- 
Secijkd. ABHC, KkHC, LIHC, MmHC , 8cc. ut vires 

SzcT. I. abfoluiffi quibus corpus in ptincipia fingulorum lemporum uc- 
Eiop.JiT. getut, aiqiie ideo { per molvf It^ctn ii. ) "t inccemcnta ve- 
locitacum , iil el^ , ut teclangula Ak , Kl , Lm, M a, Bcc. & 
( propiecea (j.fr Itm. i. lib. ri. ) iii ptogcelliocie geomelridL 
Qiiare fi reaa; Kk, Ll, M m, N n, 6cc. ptodua» occur. 
nnt hyperboli in^, r, i, t, &c.etuntareK AB^K, K/irl, 
LrsM, MitN, S:c. ( '} iquales , idto.tue tum cemponbus 
lum vicibus giavitatis lcinpct xqualibus analogie. C") Efl: au- 
icm aica ABqK (ptr ceroi. 3. Um. vii. 6c Itm. viit, lii. 
t. ) ad aieam Bkq ot Kq aii i A ^ feu C ad i 
boc ell I ut yis gcayilatu ad lefiiteiuiam in medio tempoiia 

' Et 
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Principia Mathematica. 

■ Et ( ■ > finuli argumemo- 
»KsaKLr,rLMs, iMNt, 
&c. funtad areas ^tlr, rtmt, 
smar, &cc. ui vires gravits- 
lis ad refiiteiitias in mcdb lem- ' 
^oris fccundi, lenii, quarti, &c. 

BJKij,iiKLr,rLMs, sAlA 
&c.iiniviribus. 

ga;, eruntatea; Ek^, qk.. . 
rlms.sma,, &c. rcMi-niiis In mcdiis fingulotum tcmporutn^ 
hoc cil ( per hypothdiu ) velcdt.tibus, atq.c ( - ) iieo dJ 
r]' ! latiisan.iIogK. Jjutiuntur aiulogatum fumma;, & etunt 
i.te3= e^, Bir, B U n fy,^, jrfcriptis aralo- 

gj;,necnou^.ei:^a5/i;, /l Br L, ^BsM , JBi N, !ic lcm- 
poribus Corpus iguur inicr defcendendum , ten.po-c quovis 
./(Bri^djfCTbitfpattum 5 ir, flc tempote L r . A' fpatium. 
^El > fimilB eft demonantio motllt enpofiti in ard^ni;,. 
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PrIKCIPIA MA.THEMATICA. ZK 
' Grit a. Tamw" autsm »n£to in pK^dfione aTuIimetici, Di Mo- 
fumma velocitatit tilui tnaxinuE ic velocitatis nt afcenfu, atqae 



cnam earundem dii&cetuia m defcetdii(/ } deccefclE in l>[o-|^^'' 
gre/Iione geometcicsL Stccso. 
Curni. 1. t' }aed GcdiSeientic fpatiomm. quzin squalibussecr, I. 




Principia Mathematica. 

PROPOSITIO IV. PROBLEiMA 11. ^qIrJ 

mnd vit nittihtHt itt midh aliqw fimiiari uailorniii fi , iirfj'''™ 
ifndaiiKipendiailarittradplanmi Aeramtiii dejmite molum /"'''-sj^kd 
jeHilis in etdim, r^fiemiai» vehmatitfr^animdtm paiie/iiis. ^jj^. i. 
Et loco quovis D egre- 

diatut proieaJerccundum 

lincam quamvis tcaam 

-DP,&pct loiigLuirfinem 

D P exponatiit cjufdem 

vdocitas fub initio mo- 

tuE. A punflo P ad li- 

ncam tiorizontalem D C 

(') demittatut petpendi- 

culum P C, Bc fecetut 

O C in M {T ) fit 

D ^ ad ^ C ut refi. 

Acntia mcdii , ex motu 

in altitudinem fiib initio 

oita, ad vim gtavitatis ; 

vel ( ' ) { quod pcrinde eft ) 

Ut fit reaangulum fijb 

D Aii D P ad teaan- 

Kulum fub ^ C & C P 




PRINCIPIA MatMEMATICA. 2J| 
EIJ enim N ad 0 B ut D Cid CP fcu £) K ad R V, DbMo. 

Dli^gii Tu Coa- 

ideoque R ^ iqij^lis -~~(^^^ > & Ji r ( id ell S ^^— ^'f fettf oauM, 

Dii.xPB-tr;r ^ dRx^b-kdgt ^ sreSm 
■ i5 ' ' ' '^'1 N ■ SBCT. r. 

poratur jam tempua pei atcam R D GT, Bf. l ftr li^am co- So>i,!iL 
re/. a.) diflbguatur molus carporis in duos, unum arcenfus, 
alicrum ad latus. Et dim refiftemia fit ut motus , ( ' ) dillin- 
guclur eliam biEC in partcs duas pailibus molus proporttonalcs 
& conttcirias; ideoque iongimdo , i moiu ad laius defctiptj, 
eiit t pcr prcp. 1 1. hujua ) ut ( ^ ) linea D R, ( ' ) altitudo vc- 
to (perpnp.tiu liujus ) ui arca DHfAB — RDGT, 
( 0 ^ r,u;ilis ctt rcftanpulo' DRnAO, idcoque linca iila ii r 

DRfAE —DR^^AQ ^ 
( feu ^ ) tunc ell ad D R ut AB —AQ_ 

feu £B ad N, id elli uC CP ad D C; alque ideo ut motus 
iii alatudincm ad motum in longitudinem Kib initio. Qjm igi- 
pit letnpet Tit Ut altitudo, acDR fem^n ot lon^do , 
atquc RradDJIIbbinitioinalititudoadlotigitDdinem: necdTb 
cfi u( R r fempci fit >d A ut altitudo ad longitudinem, tc 
prop^ 



codi;™ n,«k, ^ „„„m„„r S: JW- BRxAB— RtfGT ,, 

ilmEur m ,ic„04 quoH in iliif itiAar- fT ..MWIU*' 

hjpnhclitiiu diii non potcfl. Cin dmiiiiN, RriaDRx )lB— HDQT,. 

enini iiOllt^i, niotlini pcouimlinalir trii ■lumJi, u 11 [. 
- l*.'™^ •clsdHUl™ fefKtm * cw- (fi • i,i,Ji, ^„ai».b th:, No, 

i°°aB (HiciB Hnrpom mHnwMiii- cobciiliiiig piafto i ous 0 > cnnclciiTc 

tnid» rtBliasnliB mlBiiuiinr ia cldMi itfprih R , ftn i. Q , ftsii. un ci.nct 

W OlKtwD ti. Elpoi^ uun A Q. 

RmiQni HU^itaa b.w!>.,...-li^ CJ, .—1. ^ 
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jo Philosophik Naturalis 

DEMo proplerea utcoTpus Tnciveaturin linei DriiF] quam pdnClum 
"Tu (»} petpeiuo lan^t. Q.E.D, Q- 
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PrINCIPIA MaTHEMATICA. 71 

Cof pf. 1 . Eft jgitur R r squaLs — : idi-o- tu Cr k- 

id lH, riconiifctur parallelogtamlnum ^CP K, jungatnc DY^-^- 
kcms CF m Z, & pioducatur R T donec oecumt DY ia?!^u 
V ■ y V l^DGT 

E'it iquaiis — — , jc proptecea tempon propot- 
tbnalis. 



' "" " ^ ' g " ^^Z?""^'*'*' *Jil.iei>.f«.i8)HitHJmDA.AV 



ft Xr=RI-'lt, 



dkmab drxab 



jz PhilosophijE Natti^ralis 

Csi-o/. I. Undc fi ca|)iantur innuinetfE C H , vel, qnba peN 
'^-inde cft, iniiunierj; in pioerefflone ^eoincmca; etnnt K>- 
'■ tidcmXr jn{') iitogtedionearithmeiica. Et hinc cuiVB JJruF 

(') perCibulAm logaiilhmonim Facile ddincatur. 
[.' Chrnl. j. Si vetticc D , dianWro ZJG deotCim produaS t 

& htete reao quod iit - 
"■ adiDPuttefillenliato- 

ta ipfo molus initio ad 

vim atavitJtisi patabob 

conftruatut ; vclocitas 

bec de loco D rccundum 
reaamOf, ulinmcdio 
uniformitefillcnic defcti- 
batcurvamDraRca ip- 
fa etit quacum cxiro dc- 
bet de eodem loco A fe- 
cundum eandem leOam 
i> P) ut in Tpatio non [e- 




n n kce D rtmA in Im n 

rila.a.i.]ieni|i«ibpiM<ii™RpGT = 

^^^proljreaDiie uuhqien^^etttaiibqi » , 

dnnroni , & Tcui. Qmie leni- 1 



h BAV , YFZlinulii, «1 
-riJA¥«lCtreu/-^H 



a> iii»uJenim DltX, bcZ r» 
dlKiD, idDCulDZu DK ' 
Kdinlini uRC «IZXiiQir 



riun(iiRC= c — i,xi 
.41.— GnRi-RX 
~<*di VetliiichiLfZ.L.?p 1 




[.SiePZKL.|§ 
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34 PHILOSOPHIS Natdralis 

t- hujus, ijifo molus jnnio, ell — — j&f^r 
j, » GT DR>'Tt 

; fi duceietur, hyperbolam CrStangeiet in G, 
[]'. ( " ) pardlcU elt tpfi D K, ideoquc T t eft 

CK>:DR „ „ OBxDC ^ 

— ^^ -.acNeiat ^ — . Etpioptt 



ti lalUE lefhjm 




UPicD/i2dCPK/^C;Crjhoccfl,utTciiflemiaa<isravitatein.^.£.j:>. 

CwoJ. 4. Unde (i coipas de bco quovis D , data cum vc- 
lociiate , fccundum teOam qnamvis pofitione datam iJP pio- 
iiciatur; & lefillentia medit ipfo motiis initio dctur, invenid 
potelt curva D raF , quam cocpus idem defcribet. Nam es 
dita velocltate ( ^ ) datui latus leOum patabolx , ut notnm ^ 
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Principia. Mathematica. 9 5 

Et lumeiido 3 £> P ad latus iUud lefhimi m e& vis gr^viiaiis Ds Mo. 
ad vim TeTiftentuei datin i7 P, Drin fccando D Cin , ut'^'"^"^" 
Cit CFxACad DPxDAin didem iUI «tionc gtavitatis ad 
lefiftentiam, dabitur punaum**.< 'j Etindedatut curvaiJrflf,sjg„„n. 




. riiiiJc3f«|I ' ... 
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38 Philosopfti* Natcralis 

Db Mo. exponalur diRcrentia per perpendicdpm M N, Idem 6c ite- 
^"""riiin iic tenio, affiimeniio femper noram refiftcntii ad gravi-. 

LiBEE,S,'^'""''°''^"'^'^' *^ colllgendo novatti difecnriam /Itf A'. 
Secuwj. Ducaniuc aulon digEientia affiitmtivE ad unam pattem nOx. 
SacT. I. 




5^1 Bc tiepdvK ad altnun ; fic per putiQi iV, N, N ^f^, 
tur curva reeolaria W JV /V fccwis teaam SMMMm X, 
fc (") aiiS X vaa laiio tefiftenrie ad gtawatem , tjoaiji 
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PRINCIPIA MaTHEMATICA. 39 
invenirc oportui.. Ex (>> ) h-c rations colHaendn efl lon- DsMo. 
giiiiao f pei taiaiium ; & longiiudo qiia; lir ^illnirii- ^ CoH- 
ram lonamidinem DJ', ul longitudo D F wt expemnentum',"'"'- 
cognita id bngiiudLnem D F modo invencam , ciic vera lon- .,5^"^ 
gicudo D P. Qua invema , habeiur tum cuiva Imea iJ r a f shct- I. 
quam cotpas defcnbit, tum cotpoHB vcSocitas & icfiftemia in 
locts fingulis- i!Kn.tt, 

Scholiim. 

C^tcium, tefiflentiam coinorum efle in tacone velociiatis: 
{ l'jl'Oilii;iii cli: mjgn, niJihcmTOca quam natuialls. In me- 
d..^, quj. •^s"-'- omn. vjCijiL, laulcntiE corporum funt w du- 

pii- 



icm icdo txcoa per Imeia s X. Iiasu 
£ iiinimn •teb SM •flbDp» liiiireiii 

■adaendaitx . cona qaam pan&um I 

Seo^ ad^^THUaHm deiciininaRl 



f"i KGHiniii ad fniiiucni «i 1 ad (. ™' i" ™F" ■i™»"". «cicaBmp»- 

E» hscraioM&alSimiidtap^diMDP T"™" li*" ™> rtfiOinin; j-mm 

collignidi tflJcmglmdD DF 'n impUia. ™'>™> licor(iiadclcaidlI,c>^I. Qnt 

ni™ i^idB%fS!J!SiiS^'irt2 "™ ™pon" ™ IWivi lolil ns- 

a™ fti nladamTil pn cMSmat ^i,™ n ^™,"^''" '1^!^^ 
«B ■mon fiivUi cft inii^icTiiB num wKendniB m loodiv qmd irfilhr pv- 

'conv b udig rean», nnililc^ ^ iDndoK darl, pviliB iondooeTe- 

t«ifl,)j.nii«iii[lioiibpFi«*ifc». If*»Bij nBiniiwi onioA wffl. 
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4(5 Philosophis Naturalis 
t''.c'^ S E C T I o il 

LisuR t>e motu carporim quibus refijlnut in dt^licatd 
sacT"!!. ratione velocitatum. 

XtSSuii. PROPOStTIO V. THEOREMA III. 

Si careni rifij!il»r m ■uclamaU! ratione di^Ucaia , & idim folJ vt 
infiiapir mediurnfimHaie maveiuri Itmpera ■vird^mmlur iapra- 
gre^sae geomiiricd i miiaribus iirmimi ad majoris pergmte : di- 
co quod vehciiaies iniiia Jhiguloium lemptrum fuai in eidem pn- 
aejjime geemniicS imieni \ & ^wid jpaiia Jiira xqutlia , jair 
fiigalis itmptriha defcribiaiaa. 

Niini i^uoniam quadrato velodtatis jjropottionalis Gc reliflen- 
tia medii, 6c ( ^ ) lefillentia! piopottionale cll deciemenwm 
velodtitisj fi lempus iii particulai innumcras xquales dividi- 
tur, quadrata velocitatum lingulis temporum immsenint velo- 
cilatuni carundeni diRerentiis piopottionalia. Sunto temporis par- 
ticubUli/tK, KL, LM,Sic. inreaaCi) fumpts. & cri- 
gantuc pctpendicula AS, Kk, Lt, Mm, ficc. hypcibols 
SklmG, centio CaTyn^ocia icSangulb C D, C H defcrip- 
ue, ocontcmia in B, k, I, m,' &c.Sc (') eiit j1 B 3.6 K k 
at CKad CA, tt dinTim AB — Kk ad Kk ur /«fCad CA, 
tc-ncmm AB — Kk iAAKnlKkzA CA , ideoque ul 
ABy^KkiA ABkCA. Unde, ^wm AK & A B nC A 
denrar, erit AB—KkM AB^cKk; & ultimo, ubi cocunt 
AB UKk, ut AB/j. Etfiniili argumento ciunt Kk — Ll, 
Li — Mm, &c. -aiKk quad. Ll quad.tcc Linearum igiiuc 
AB, Kk, Ll, quaflratafuntut earundemdifietentii (t); 
& idcirco ciim quadiata volocitaWm foeiint et' 
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PRIHCIPIA MatHEMATICA. 47 

differentiE, ( s ) iirailis eiic ambaiwn progrclfio. (■') Quo denon- De Mo. 
fltato, confequens cft etiam ut — " " 

aica; his lineii defcripa; Hnt in 
progreffione confimili cum fpa- 
tiis quE velocitalibus defctibun- 
tur. Ergo fi velocitas inido ptii- 
mi temporis ^Kcxponatur per 
lineam ^S, & velocitas iniiio 
fecundiifiperlineamKi, & 
longitudo prirao (empore de- 
fcripta perareamytfKtfljvelo- C~ Sklm = 
citates omnes fubfequetltes exuonentut pec lineas fubfequente» 
Ll, M»%acc. 8clongitudinesdefctipti:pet jieasK/, Lm, Sic. 
Et compoiite , fi tcmpus toturo exponatut per fummam parlium 
fuatum jt M, longitudo tota defctipla cxponeiur pct fjmmam 
paitium fuaium jiMntB. Concipe pm tempus v4 M ia 
dividiinpaites.rfK', KL, LM , icc. ut fuit CA, CK, CL, 
C M, 5cc. m ptogteflione geomeiricS j & ( ' ) etunt pattcs ilb in 
eadem progieffionc , & ( » ) velocirates AB.Kk, Lt, Mm,Uc. 
in piogrc/Tione radcm inversa , ( ' ) atque fuatia defcripta A k , 
Kl, Lm, e<.c. ffiqualij. O. E. D. 

OrtL 



inM'^^™+'^;/-o''-'*f-'''' t »E, I/; AK KL, 

'-'.Sl T^K^jf i™(;>rA»*-**»^)rfiAaHCA, 



Philosophis Nattjralis 

. Pat£t ergo quod . fi lempus enponatur )>£r afym^ ■ 
m quamvLs jiD, & vciocitas-m yrincipb temponr 
iTiin ;ii>i>lii.'jiMTii /1 li : velni:ii.is in Ane tcmporil CX- 
ir oi'lln:i[:iili (J(t , lii.illiiru totum derciiptunv pcT 

D i nection fpiidiuR i 



-^B,inmi:dioiion reriilcniL' de- 
fenbere poflbt 1 ("jpertcthn- 

CatL a. Unde datur fpa- 
tium in mediotefiftcnte dcferip- 
tum, capicndoillud ad fpatium 
quodvclocilatcumformi^B in 
medio non refillente (imul de- 
fcribi poffec, ut eft aiea hjipeilwljea B G Z> ad reaanguluim 





fvfiSwe defijipngqpopi ja wp g» Ai^ 
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Principia M athematica, 

Core^ 3. Datur elLim icfiHcnib medii, ftaluendo cim ly- DeMo- 
To moius initio scqualem effe vi uiiiformi ccntripels 1 qiii£ in "^^^^^' 
cadenle cotpare, tempore A C, 'u\ medio non refiftente . 
generatc jjoflei velocilalem AB. Nam fi ducatur B T quEestoniD. 
tsn^it hypeibolamiiifi) fic .occunat arytnptoto in Ti (") re-S£CT.lI. 
Ba squalis eritipG^rfC, BcC") ten^ exponet, quo k-^,^,. 
liflentia prlma uiuforauta txKOrmU toU«epollet vdocUatem 
lotam ^B. - . . 

Qirtt. [•'(') 2' ""ds ^'^' etbm propotiw hojaa reli; 
ftentiz ad vim gravitatiii alituuvc quainvb datuu nm ceo- 
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50 PhILOSOPHI* NATUK^t.lS 

Dt M i- Cotol. ;. Elviceversa, fi datut proportio rcLiittr.iij^ ad rii- 
■rij GjH-tjn, quamvis vira centripetam; (1) daiuricnipus ^C, quo vis 
'LiBMi '^'""P^'^ reriftemi£E iqualis generace poffii vclocintem qijjm- 
Sekumd. vis <4 B t & inde datur punaum B per qviod hypecbob arymp- 

quod coTpus inc^iendo mooim firam cumvelocitate jiBi. 
■■™ tenipore quovit AD , m medio limilBii refiftente de&dbetc- 




■iuiiil liili m luuin cusJ TTlillil lu riiiu- . r. t. . " ' ' ' o . 

iioaiiqnGil «liii.idiDf.iic>i»4n£iilB ' '"- i_. ' ™ 

mcau, & ^1« Aigiw iiiiiIU[1kv1 cc- tsii iaCm k. imf n. Mt DiuDEbO' 

ifnHiu matdB. ^ktIb riiirii deraibriif fif» a m. kvetu 

■ [«DnipcdiButt^atnnloGr nm 1) f- edelid^ . ic (tawU iii mu: 
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5z Philosophi« Naturalis 

DbMo- 

tuCdr- PROPOSITIO VI, THEOREMA IV. 

LiBER Csrpora ffhrriia knugenra & aquaU^h r/f:^intiis h, ^tUat^TaHmr 
SsCDna vtkcilatum impidila , & filii viribui in^is mcilMa, Umptnbnt 
SacT n. a„ fi„, r«-;n™„ n.i. J.fi,;i . r. f 



SsnKiv^ liaffatia , & amiiiuni parits vtUdtaiiim prafvtimaUs «tir, 

V 



AiymptodareaangulisCD, CHn 
delcnpti hyperbola quavis B bE t 
lecanu perpendicub ^ B , ab , 
■ D E, dt, inE , i, E, t, (0 
exponantur velocitates initialea pcr 
pefpendicQla S , DE, & cem- 
[iocapcrlircas^fl, Dd. Eft et- 
go uc d ad D d ita { per Irypo- 

thcfin ) Z) £ ;id fi, & ica C ex 

{') n3iiimliy)Wrbolit)C^adCD; C 
&!..xim|.o[iendo, ii,i Ca ad Cd. {-) Etgo ^ri^x A B i a, D E i di 

nii B ,' /:> ;■■ fiint'ulcin»i, a b, di, & propitTfa dividcndo 
parlibus ctiam fuis amilTis A B~- ai, D E~ d.e proportionales. 
E. D. 

PROPOSITrO VII. TttEOREMA V. 

Cirfnra ^iariia ^ias TiJ^irnr in dafUcatdraliontvclKiiaaem, tim- 
pcriins, qo^e funi ui Tnoius priml diiine & rijijlentixpiimr imime , 
amiittal faries moiuiim priifiiriionaici icii! , & jpatia Jejcriieat 
lempnriim iflis & vekcitariiui fiimii tonjunDim fioforiienBiia. 
C») Namque raotuum pattes actiifias fiint m. lefiltentisE 6e 



sp^vmmt «mni. ^ ■ ■1— tfypwtwljCM AB D £(d. 
iw onium mDn (l) * emIrJIIj{nU>.(Ptrllitgr;. 
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PrINCIPIA MATHEMfTir.A. 5^ 
tempora conjunaim. Igitot uc patlcs iilar ruit wii'; irnpor- DeMo- 
tionales, debebit refiftentia Bc teltipus con;jnSiri! tlk' ll( '"""^^^^^ 
lus. Proinde tempiiserit ut motus diredi- &: rd'ir:en]iu imetsii Libeh 
Qj..i; lertiporum pirticuliein radone fumptis, CQrporaamit.sBcunD. 
lenl femper paTniulss moluum propoilionales lotis, [r ) ideo- Sbci. II, 
que tetinebuiit velocitates velodtatibus fiiis primis lempei uto-^'-.'''*' 
poriionales. Et(') obdatam velociiatumranonem , derctibent ' 
lemper fpitia , qua; func ut velodcates primEe & tempoia con- 
jonaim. p.£,D. 

(*} CergL. i, Igitui.fi zquivElocibus coipoiiboc tenHiIui in 
duplicata nlione diamenonim: globi bomogcnei quibufbunqae 
cum vclocitaubus modt defccibeado' fpaua diametiis fuis piopor- 
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54 Philosophie Naturalis 

DEMo-donali» , araittent partcs motuum propotiionales totis. Motus 
Tu CoR-enim globi cujufque etil ul ejus vclocitas & iiiairii coiijunilim, 
''lib" h''' ^^' veiodtas & cubus diamclii; iclilicntia( per hypaihi- 
Secuhd ^ <iu3diatum diametti Sc quadruum velociiaiis conjun- 

Stzr. Q.^^i ^ teii^wi ( fir ham fnftfitmtm) cft in latione piioic 
Vtta. viLditea:^ Ccntione poll^oTe inversii tdeft) ut dbnieter oiiefti 
XBNbY- i( velocit»? inveni; ideoque ^Kidun), tempmi & velochict 
[«opoition^t uC diaiBetec, 

(^J CvnL 2. Si tequivebdbus cmpotibtit leliJtiiut in a- 
Ac/DB ftlqdplicati. diunetnnuin : gloU hotnosaiei quibulcun- 
que cum vdoraatiiH» motii defcribendo fpim in lifjiiipil, 
cati lanone diatnetioium , anuttent paite« motuum piopcH;- 
tionales totis. 

CW. )■ St uniTerCJitei, fi zquivdocibug coipoiibui re- 
fiftitui in' radone cfignttads cujufcunque diunea-oruni : rpatia 
quibuB globi bomogenei , quibufcunque cum vclociiaiibus mo- 
ti, amiitent cianes momum pioiioilionjles lolis, erunt ut cu- 
■bi diametiotuni ad (iiyintaitin ill;i[Ti jpplicati. Sunlo tliamc- 
iri D & E i & fi itrifltiui.i: , 1,1)1 vi;l(icila[es SEquales ponun- 
tui , iini Dt i3'> Si. E" ; Tp.uia quibiia globi , quibufcujique 
cum velacitatibus mati , amittcnt partes moiuum piopoiuona- 
lei totiii eiuni ut Di — "StEi — £t piojiietea ^bi 
botnc^^iu ddoibendo fpaaai^iisDi— ° & E ir^^ propo^ 
tionafiit KtiiKbtintvekcitaieam^demiaiiooe adinvicemic ' 
Jiibiintio. . ' '. " " 

( ° ) QroL 4. Qnod 11 ^otn non fnt honxvenei i fpa: 
dum \ gloi» d;nfioie ddcriptum lue^ ddiet in lacione den- 
£carii. Motui eninii fub paii vdooiate , ma^ eft in' rat 
aone ilenfiiatit > tc tetnput ( fn heoK fnf^iiiatm' ) auge* ' 
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Principu Mathematica. 55 

nii in Taiicini; motus dircdei ac fpadum defcripuim in latio- DbMd- 
nc tein|ioris. f Conr 

C") CW. I. Et fi globi tnoveantuiinmediit diverfuifpa. 
Unm in medio , quod csteda paiilnM magii lelillitj diminuen- s£c„^q 
dum erit in mbne majoiis refinentiz. Ten^Hii enim ( fer Seoi. U, 
hanc pr^^Htam ) dirainuetuiin latiiHie retifteiuis autl« , AcPun Vu, 
rpaduiti itt ratione tetnpoii&. Tiuotv,. 

(•■) L E M M A II- " 

JI&nuMmit gtain' aqmiMr rrmKtmis letenmi fiipiltmm muran- 
tiam itt BBandm lattmm indita d^nitaiiim # n^ffidtatta 
ttntinui diiSfii, 

Gemam voco quaniitaietn omnem, qux ex bteribtu 
terminis quibufcuTique in arithmetica pei multipUcationMii di- 
vifionem, & extra^onem radicum j m geomectia pei inven- 
tionem vel contemotum & bteium, vel extrcmanim & me- 
diaium proportionalium , line addilione 6c fubduaionegeneia- 
lur. Ejufmodi quantitales funt ta£ti, quoli, ladices, reHmga- 
h, quadrata, cubi , Ijiera quadrata , latera cubica , 6c fimiles. 
Ilas quantitates , ul iiideterminaias & iiiflabilcs , & quafi mo- 
tu iluxuue iicniciuo cicfcenics ucl dectcrccnlcs , hic confi- 

nominc momcnlorum intcliigo : ita ul incicmenia jiro momen- 
tis addiiiliis fcu aflirmaiivis , ac dccrcmcnia pto fubduflitiis lcu 
negativis habeantul. Cave tamen intcliexeris paniculas iiralat, 
PuticulaB finits non funt momcnia, fcd quancitatet ipfe ex 
■nomentit fteiuts. Intelligiinda funi principia jfimjam nafceniia 
finiiarum magnitudinmn. Nequc enim fpcclatur in hoc lem- 
mace magnitudo momenlocum : fcd piinia nafcendum propoi' 




5(f PHILOSO?HIfi NaTURALIS 

De M''- cio. Eodem rccidit fi loco momentoium uliicpentuc vel velo- 
Tu Cos-citaies incremenwrum ac decrementotum [ quas eriam molua, 
'lib'" tnutstiones & fluxiones quantiialum nominare licet) vel finitiE 
Secuke 9"^^" quanriiaies velocicaiibus hifce pcO[ioctionaIes. {' ) La- 
Sect. ir. ■'^'■is autem cujufque genetiniis coefilciens e9 quanlitis, qui^ 
LiHm ii.oriiur applicando senitam ad hoc litus. 

Igitur fenfus { 5 J lemmaiis ell , ut , fi quantilatum qua- 
lumcunque peipetuo motu ciefcentium vcl decrefccntium A, 
B, C, Scc. roomenta) vel hb propottionalcE mutadonum vc' 
lodtaiea dieann» a, 6, e, &c nwnentum vel muiatio gcni- 



tuum A», Ai; A*. AT, A*, A', A', A— , A-»,Bt 
A — ^inomema3(iA,].aAS'faAi,|aA~Ma A*,;i>A — ^ 
[aA— }( — iiA-',— 3iiA-l,Bc— ioA—i [efpeffivC 

Et genetaliter , uc dignitatb cujulbunque A~^ momentum fiierit 

aA~S~, Itcm ut genita A ' B momentum liierit iiiA B 4- 

iA'i &genicaeA!B<C»niomcntum3flA'BtC»-l-4iA! 

B! C»+aiAi B*C; & geniias^five A ! B-* momeD- 

tum 3 a A»B-»— a * A jB-1: &ricincaeris. Demtasht- 
lai vcco lenuna in hunc modum. 

Cef. 1. ReOangutucn quodvia motu pcipetuo audum AB, 
■ ubi 

( t ) Luirii tmnn. % lilOil i , in miSait,ltlBa>4l,t,t,llcfwliaai', 
^nEirufl «cDirl A ■ ^ > poOii , coeSdu aytdx Dtc lealB LerBinidi eft nenitt- 
^ f^T^ nuD ti:D Aiida«Di,t^4n|pliir7i cffi^tfjf 

(e) * Iw/m I.™™aiu^,a,J7jiuiiii- +r*i7+'ttr •■ — ' ' 

iii ujiia Afi,A-|-j, B ««daiB-^tl »*'J« 
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Principia Mathematica. 57 

uW de lateribus A & B dceran momemoium dimidiajii & DeMo- 
f *,fuitA— jflinH-;*, reuAB— ^flB — i*A + ;fl*;&qoami" Cur- 
primum lateia A & B alicris momentorum dimidiin aufla funt 5^l"b^ 
evadit A + iaiii B-t-4* fcuAB + iflB + ; ^A + ^o *.Secubd. 
De lioc reclajigijlo fubducatur redan^^ulnm i>rius, & { ) ma-SeoT. II. 
nebit excefTus aB + iA. Jgiiut laietum incrcmemis totis o etl-"""''! 
i genetatut rcilanguli incrcnieiitiim aB + i A. £. i>, 

Caf. 2. Ponaiur A B fcmpcr a^qualc G > &L contend 
ABC &a G C iDomenmm ( pir cafi.) entgC + eG, ideft 
(lipro G & j (ciibanmT A B &<tB + ^ A)<i B C-h ^ AC 
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5? Philosophis Natoralis 

Da Mo-+ c A B. Ei pai ell ratio conceiui fub laieiibLis (juolcunque. 
TTiC m- 0. E. D. 

roHUM. (-.^j- ^ Ponantar lacera A, B, C fibi mutuo remper ^qua- 
srcuso i ^ 'P''"' ' '^" '■^^'^^"Hi A B, moniemuni a B-(-*A 
Sect, li.eritafl A, ipfras aulem A ! , id eli conlemi A B C, momcti- 
LuHAiLtum flBC-(-*AC-KA B eiit ) a A'. Et lodcm argumcnio 
inomenlum digniiatis cujufcgnque A " efln o A " - '. Q.E.D. 



a/ 4. Unde dim-jm A.fit i, momcntum iiifius du£htm 
inA, nnitcum-^du£fa)iii 0 , ( ' ) etit momentum ipfim i , 
ideft, niliiL PtoindemomentQmipfiQS-^fcuipliiis A— ' eft 
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Principia Mathematica. 50 

1 DeMcs 
^-j. El gcneralitcr cum in A " fu i , momcntum ijirius lu Cor- 

-f-;;du£tuminA" unacumx^in «flA"— ' eril niliiL Ei jj^^l^^jj'^ 
proptciea rtiomcmum ipfius^feo A— °etit — ^TT7- ^.E.D.'^'"'""^ 

C)j: j. EtciimA»inA'fitA, nwmetrtumipfiutA' du- 
aumin 3 A* eric 0 , pet ca£ 3 i ideoque tnomentuni ip< 
fmt A * ent i ■> A— Et genetalitet li pomtnr 

AT«quileB, eritABaqnaleB", ideoque m 0 A"- ' eqaa- 
len^B* — ', AcfliaA— ■ squale a^B — 'leuBf A ■ , 
ideoque — 0 A'~i~ zquale 6, ideltj equale momenlo ipliiu 

A Q. E. D. 

Caf. 6. Igitur geniti cuiufcunqiie j^" B ■ roomentum effi 
itiomcnium iurius A " ductum in B " 1 uira cum momento iifnis 
B" duaoinA"', ideftfflfl A"— ' B" + n*B"— 'A-J id- 

Suefive dignitatumindicesm&B fint iiuegri nutneri vel fti£li 1 
ve afiirmattvi vel negativi. Et fu eft lado coiiKnti fub plu; 
ribus dignitatibui. Q. E, D. 

Cktl, t. Hinciitcondnuiptopotdoitalibus, li teiminusutnu 
daint, C) momenu teiminotum icUquoium mnt ut udem 
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(Jo PHILOSOPHIS NaTURALIS 
DeMo ceimini mulriiiEcad pet numcium intcrvallurum iniet ip- 
Ta CoR- fcs 85 tetminum datiim. Sunto A . B . C, D , F, , F con- 
'^"^^"'jj tinue ptopoitlon^ijfs ; & fi dclur icimmus C, momenta ic- 
SsamB liquorum tenninorum enmi mici lc ut — 2 A — B , D, 2 E, 
Sect.11- 3 F. 

LbiuuiU* (1 ) Cira). 3. Ei li iri (Ui.uiioi- pioixinionalibus dus mc- 
dix dentur, momcnij i:-iiii;mari.n. uiuiir ui ea:dem cxtremiE. 
Idem intelligendum ell de laiL-iiDiifi iccnnsuli cujufcunque dati. 

(■■) CW. 3. Ec li lumniii vcl diticrctitia duorum quadta- 
KjTum deiuti momenta latcrum crunc rcciproce ut latera. 

SchoUitm. 

Irt. epifloli quadam ad D. ]. CotUniiim nodratcm to. Decem; 
1572. data, cimidercripfiHemmethQdiimiangeiitiumquam fuf- 
eandcra e/le cum mediodo Slii^i tum nondum ct 



a moda ( " ) fld ductndam langemes ad quajvh cunia^ fnie gea- 
Biereicas five mechaiticas vet ^BmwdsfHw^pe te0ai lineas aliafut 
curvas r^ficiemes , iietkm ctilim ad tejalvendum alia aijlru^ora 
fnitemaiim geaera dt ("■) tuniiiatiius , ( p ) attis, kngitaSm- 



nuii «imi { p« aC j, & 4. )— I J 
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pRnJciPiA Mathematica. 

Huddcnii tnerhci 



•ris iraiiiialis cnrvaTam irc. ntqm { qatniaimedmn Db Mo- 
■ihodas de miixiaih & minimis) ad filas tijlriiigiiKr'^^''^' 



i ^ijaaikaum^ txtgt^ in^itm rfs^^. 
Hj£)eiius epiflola. Et fixc ulti-SicT IL 

■n -iiicm 5nnn .K™t de Hs tebm '»<»-VllL 
TkuiiuVI, 



fcripfLTam. iVlciliodi vcro liujjs generalis fiindamentum 
nctur in lemniate pra:ct-den[e. C) 

PROPOSITIO VIII. THEOREMA VI. 

Sf nrfm iamtdio uiifotmi , graviiaie Hniformiirr agtmt, reiM 
afitndar vel drfiindai, & Jpaiiim Wum dijcfipliim dipngua- 
I inijue princifiii ^gidmtim jarlium { ad- 



dii, veljui-duceiidoiffam. 
vires aifiiaia j dico qiiid ; 
giomeiried. 

Exjjonatut cnim vis gra; 
"-lis per datam lineam" 

i leiifleinia 
indefinitam A 
Iblu^ in delcenlu corporis 

EM diStentiam K C; ve- 
citag corporis uer lineun 

ponion^ inte 



im gravilatis, ijueBdicarfui ajcii 
anao co>pia dtfcendit ) ir.vipgtniui 
rtl ilUt aifotutit ^unt ia fmgiejfiam 
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(fi Philosophije Naturalis 

DbMo-^C, (f )ideoque in fiibduplicarataiione rcflftenliK, 
njCLiH-jepYijgntis dati tempoFis panicula fatlum per lincolain k i, ac 
'^'J™'jjCoiicemporancum velocitatis incrcmentum per lineolam P 0;ac 
Stc»D ccntro Catympiotisreihngulis Cv^i C Hdefcribitot hypeSirfa 
Sic l. qua^visB/^S, creclis pcrpendiculis -4 fl, KM oi 
p«r.vtii.B, A-, 0. Quoniam^Kcftut^ffl, crit hujui o 
'^•^•■"■KL ut ( ' ) illius momcr 
tjm: ^ PO: idcll, 



porlionale cll vi geiicr: 
ti K.C. Compona 
tio ipQui K L CU1 
tjone ipfius K N, < 
Tea^mguiumKLi^KNiit^P^KC^KNi hocefl, obC^d»- 
lum reSanguium KCnKN, ut P. Aiqui are£e hypetboKci 
KA^OI adreaangulum ICLxKjV K " 
punOa K&i, eft ^ualiiaiis. Ergo a 
nefcens efl ut .^P. Compo 
y^BOL ex prticiilis K Ni 
ponbnalibus , &l (') piopteioa f[>3i}o 
proponionalis ell. Dividjtm i,tiii .iri , 
.,1BMI, IMNK, KNOL, &c, 
IC, KC, LC, &c. 11) erunl in i 
E.P, Et ( * ) finuli ugumento < : 




1 lUa hyperbolica eva- 
arca toti hyperbohca 

ati ^ P fem"per prn- 




PRivnPM Mathf.matic^. .(Tj 



IC, hC. iC. A C. rC. KC, L C, &c. «iint cntinud nrn. 
i>OTlioniik's. E. D. I 

(,0/fll.i. Hinc n luallum dcictiimim cxnonatut ocr aream liv- 
perliolicam ABNKi exponi poffunt vis mvicatis, velocitas 
cotpmis 6c rclillEntia medu cei Irneas AcAPS/l A K te. 
fpeaivS; & viCB veisL (■) 

CW. 1. Et velocltaus maxunz, quam corpus in infinitum 
defcendendo poteft unquatti acquitcrc > i - ) exponens eft 
Lnea AC. 

Cbrai. ?. Igiiut fi in data aiiqua vciociiaie cognofcatut te- 
fiflcniia mcdii . invcnictiir vclodtas m 
ad vclodiatcm illam datam infabdupl 



(ima, fumendo ipram 
jidTJiiDne, quam bi'_ 
ini iiiam cogrataiti. 

PRa 



libni, flc praprt wi vcfecnu jl 
deTcripio pimnkmlB cft. Difliliji 

Sirea lUa in pami ■aulti A Bmi 
Dki-kngti Jlii&ni(iMbnl< 



ilU CiUu cdlB ntodni 

~" I^plioa niiwe itBlltiiiii 
tot, ) A Rflfteadi Si gmiai 
m H^DBOt nBimt llt, ({• 
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(f4 PhILOSOPHIS NATnilALIS 

n^t PROPOSITIO IX. THEOREMA VII. 

'Liat,%P«flis jam dmimffratis, din ^aid , langmirs angularKm fiSarir 
Secoim. thcmaris &fiihjii hffiridici Jumaalur vebaitatibus frtfnrthaa- 
^BCT. IL , atiptiai radia jtifm tnagnitKdinit: trii timpm emne aficii- 
rVioi! ^*"^ liam limmaim nt JtSor circidi, & tonpia aimtd^ 
yiL ccndimHdkce fiimrno ut fiBar lyftrb^. 

' 'R.eQx ylC, quSvia gravinliBeniontiiit, peipendiciibrii dc 
BqaalU ducacur ^D. Centra D temktiameap AD defcii^ 




batut tum circuli qUadcuw AtE^ tum liypeibola iGSangu- 
la AVZ ixera habene AX, veiticem prindpidem j4i Bc 
alirmptoton l> C Ducantut O P, & etit reOot dtcv 
\mi AtD ut tempus omne a&endendi ad locum liunmiun i 



Prikcipia. Mathematica. (?5 ■ 

ic (cam hypcib--!:a-5 yrf D a -.^myiis cnirc derftrncxoi L»! iVo ■ 
ii loco rumnir.: Si ir.ctlu ri.v"!0K f.i inngcnlCE j^p, jiP, [■.m''" 
ut velocitaces. 'ij^sk 
Cif. 1. Agaciic cnim D ■a q .''.broindens reaoria A D i if. s,njsD, 
Itunguli momenta, rtii p^i.ticwlas quam miiumas Gmul ,?Ecr. 11. 

deTciiptas r £) v Gt j £> r>, Ciim 'giaTiiculx illK ) <jb angukmFwnlx. 

" riim in ( ^ ) diiclicati ratione lalctuiH) erityi"*' 
ijDpiilD /fim ' 

Scti pD ^uad. cH ylD ijnad +Jp quad. id 
ea, i')JD /in3d. + AD « feu X Ct; & (') qDp 

eft , ut vcbLiLjus ojcicmciitim qunm n:\i. mi.m p q diteue , 
& vis ilL C i quj; vdociintem dim.imit ii ViiSL'i ( B) atque 
ideo ut parucula tempons drcremcnto viiloaiatis TulpondenB. 
Et componendo fit fumma paiiicularum omnium tDvm&- 
Etate A Di) m lumnu particulatum tempoiis lingulie veloc^- 



patticula l D v ut — aad~ ' '^^' °^ ''^" 

,D,_ 




66 Philosophii Natdralis 

DaMo-tb deccefceniU particaliaamiflw p f rerpondentium, arqoe 
Tu CoR-jjin uebcitas iUa in niiulum diminiita evanueric j hoc efl ) fc- 

Sect. It 




<i/ *. AgUot D^yMemiaa tam fcaoris D^/', 
tumaianeuliD/jO pamculafqi^ nunimas TD/^^&l PDO, 
^ etunt^ psniralx ad invicem nt DTqid D P g, 
( fiTi£& jrfPpatallete fmt ) ut ) D ad IJ vd 
TXqadAPq, BiimrmmVXq-TXqtd Dj1t'-ytFg. 
<i)Sedexiww3hypeibol*/)Jj-rX(eft-fZJj,fic p^ 



EidnniAD+AXxAX>c«idnidn. i»cr^D A>.auniiidcJlK>-TX> 
«notdiiiiiaTX, H bni ButnfiB sDA\ 
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Principia Mathematica. 6-j 

(') hjpothefin ^i'^ cft ^Z)iiy4JC Eigtr paniculx funt ad DeMo- 
inviccm uc^D, ad rfD K^/f; id eft, \^\'AD adT°Co»- 

AD—AKievi ^Cid CK: ideoqot fcaorit pamcola TD*''^^ 

•ft ^°cy^ ~' ^*^"* ''^' "'McSrn 

-^^, id eft) uc inaementuni vdocimis diieflc, utque vit JjJ"*- 
gencrans inciementum inverse ; jtque ideo ut pacticula tem.; 
porii intrcmcnio lerpondens. Et componendo fit fuinina par- 
ticulatiim tenijioiis , (juibus oranes velocitatis A P particultB 
P^genecmtur; uc fi.mma pamcuhium fcaocis .4 ri), idcft 
tecnpus locum ut fedoc totus, _g. £. D. 

Cmol. I. Hinc fi AB iquetut quaira parti ipfio» .4 C, fpt- 
num quod cocpus tempore qiiovis cadenaa deiccibit , eiic ad 
rpatium I (juod corpus vclociute maxifna A C, eodem ceDicO' 
le unifarmiiec piogrcdiendo defccibeie poieHi uc acea./f Bivtr, 
qua fpacium cadendo defciipcum exuonicuc , adaccam ATD, 
qua lempu; exponitui. Nam ciim fic AC AP a\ AP sA 
AK, ent { ptr nnl. i. lim. 1 1. hajm ) Lff ad P O ut 3 AK 
ad AP, hoc en , ut 3 A P aA AC, & inde LKsdl P Q 
ut AF ad; vcl AB; ell & KN ad AC vel A D at 
Cl y/ B zd CK i ilaquc tx aiquo l.KNO ad DP 0 ut 
APsACK. (■') Sedem iiP 0 ad DT/^^uc CK ad"^C. 
Erw rurfus ex a:quo LKNO eft ad DTy ut ad AC; 
hoc eft, ut vtlocitas cotpocis cadentis ad vclocitatcm maxi- 
mam qu^m cocpus cadcndo potcll ac ]uiic!e. Ciyn i^iiuc acea- 
iiim ABNK &I.ATD momcma LKNO & DTf funl 
ut \ eloci[3ti;s, ctunl ateatum illarum patrts omncs fimul geni- 
ts (t) ut fpatia fimul defcripta, idcoque aicil lOUe ab inirio 
geni- 



(?S pHILOSOPHIff- NATIfRAT.I^; 

DEMo ficnLtj: A B A'K & A TD ut Ipati.i totj ab ini.io defccnfus 
TuCoR-defctipts. i.D, 

'ub"'h ^""'^- ' ' ' '^tiam dc fi.iiio quod in 

SeojKD afccnfu dcfcribiiut. Nimitum quod fpatium lUiid orarv: 




ftatiumi unifotmi cum velocittite A C codcm tcmpore defcrip- 
t)ini , ut eft area n * ad fcflorcm ADi. 

Cml. Vdocitos corporis lempore ATD cadenris efi 
ad velodtai«n> quam eodem tempore in fpatio non Tcfiltente 
acquiiereti ut iTiangulum APD ad re&)rem hypecbolicum 
.^TD. 

(oj "Idanailliqiihvr Scz- tndcm ftl ad ciufdcm fii.uni, Quoiiisni fn:mf trr 

£Mil»n[yr A)>&4p,& =d rrimiim J^- rr.i ( !!o.L:6. .. >C l^ A C = A C: C K, 

>I. ar. VtiKimAptcrpoml^mtfUo MnJo, Afc: A K= AC : C R = C k ( fiy, 

jefilbud mlcdqdcDIB id ina^imiiEn iLEira- ^C4-A\}:AC,fic idr& AixAC: AK 

diiiim ABnk , dt iil TlUxiwcm A F v AC= A C-.).A ACi AC | Sed 

nmni in fodN mnlio^ quna ddHa-^ (ttrnnlrHfL jru 8.) ACxAlt=i Ap>, 

dcni>|n>^rFiiDiinABNK, it<rc SiACx AI[=AP >. QuinAp>iAl>> 

Ein incoli ADp ■! ndiiiin . aui qmd = AC 4-A p'leiiDp>: AC',eEHiMe 

Uiueft) HIHi^Ai (iiEidiADp, A;i AP=Df : ACi TbiAD. Q.E.I]. 
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PRIXCIPIA Ma.THEM\T1CA. 
ATD. Nam vdoclos in rac.lio non refillemc' (p) foiet ui 
tempus , & in medio refill^iae cft ui P, ul t-a , ui 

triaii.nubm A P D. Et ( i ) vdoclt.iits ilU iniiio der<:enrL.s 
Kquanrai ime!: fe , uetinde uc areji illj^ AT D , y! P D. 

Ccro/. 4. (') Eodem argjmenio velocilas in arcenfj ell ad 
Velocilatem , qtia corpus eodem lomiiori^ in fpatio non icliliente 
omnem fiium afcendendi motum amitiere poflel, ut tiiangu- 
lum /Ip D ad feaorem ciicuWm Ai D; fivc ut leaa Ap 
>d aicumv^t. 

C6rat. f. Eft i^tut tempis > qiio cotpus in medio leTiften- 
K cadenio velocnatem A f, acquirit > ad tempus , quo Veb- 
citateni maximam j^Cin fpacio non leGftcntc cadendo acqui- 
teie foWst, C^)*>C ftelot ^I>radtiiangulum ADC-.t^teai- 





yo . Philosophi* Naturalis 

Db Mo-pus I quo velocLcatcm jipia medio TeGftente afcendendo poP: 
TD CoR-llc amiiccre , ad tcmpu) quo velociiacera eandem in rpatio aon ■ 
refiftente afccndcndo poflct jhutterci ut ( * ) aicui jit ad eju» 
st^=^tangentem ^p. 

Sbct.1I. ^ tempote datui fpatiuin ifbenru vel 

Fur. ix. derccnlii dcTciiptum. Nam coiporu in infinituni deTcendentu 
ViE**" vebcitas nuxitm { per etnt. 3. & j. thnr. vi. Iii. 11.) 



«I 3ram qidc CHpowl amfm cuo ¥elo- ndiam 
dtu DUIliiiu in Diedra mn rdjlkiiie A> ic Teioi 



vt itE/vm le^airiLiir] «A vrm A. 



DTcumHjpnlaliiATyiliiniimiiDC, i 



I lai A f, Tcl eK[ingiiiui telcdiu A p>eft 
ad iciQpui qco in Ipiiio non n-3tena _pe- 

Ei EeiiipL;* i^iia iii Ijcuio non refileou £«- 
I uraiuf vd chrir^iur Teloduf A C| 

y tnr Di eodem fpvb ooa relllenc > Tdo- 
' dn APielApi uACiilAPTel 

: U^ADCvl APDi^pll.^ QiBf«(ex 
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72 Philosophije Naturalis- 

Da Mo- ^ p vel (T) tum arei ^B.VK vcl ^ B a *, ( • ) qu« eft ad 
Tti CoR- leQorcm 7 vel -4 D / uc iiiatium qiiafimm ad TiiBdum > 
'lTseb ^""^ rempote datn , cum velocLiaie iM maxiiin jun antc in- 
Secubd. vem3, unifonniter di^fccibi poieft, 




Cbrof., 7. (*) Et t^Tediendo I at dato arcenifls deA 
cencAsibaiio ABnk\e\ ABNK , dabitut tempUi 
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PRINCIPIA MATHEMA.T1CA. 



.dtiiiiuniii- 

Sed( iff .'rf ii»Vj. 'li : r=A 'i 

TdADllASC, &(lilrnn I. «i 
>:Ss:A.BNKiil AflnkiADT i 
ADt , nfpcaiTt. Qniri r.DiHiu) 
I = ABHK nl A B n k : A D 



. ™& TU COR- 
nmBiiini ^ jw mr. jr^ 1. ) S nu- p„gyj, 

A P , & liioiui loipoiii proicai idcm SbcDND. 

pcigEiii movtrii Qmre inons projtai Tnioi. 
in h« cilii « liipoiiMlJiia Iwle deiei- y i l 
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Principia A^Iathematica. 7<) 

PROPOSITIO X. PROBLEMA III. m 
Tindai unifoTmn ^-iigrav.tmh dir^ai nd ftanum h,>,xmh, f:,qui l 
refilltMia ul mtdii diafim & ijuadraium vihcilaln atajuaaim : 
rtmiritKr lum mtdii da^aai m -ttch pagidis , 9» fadat » nt-ll 
fgs in iatd audvis limi anvS iwutatm ; twn tatfiirts ■oikcitas pi 

mcdii iif^traitt i" I^i ^idis. 
Sic TQ pbnum illud plano fchematis perfieinliculatc ; P fff^g 
linea curva pljno huic occuctcns iii (iuf.clis f & ^ G, H , 
I, K loca quatuot L-orpoiis in liic curvd ab f atl vergen- 
tis ■ & G B, HC, ID, K E otdinati: quatuor parjllclK ab 
hisV"''''!^ liorizoniem dcmife, & linei: hoiizomaIiP£ ad 
punaa B, C, D, E infi- 
iientes^&fintBC, CD, 
D E diilanli^ ordinatarum 
inict fc Equnles. A jijn- 
ais G d H ducantut re- 
flEtGL.HWcurvam t^n- 
genles in G & H, & o. 

poductis occurrenies in i P B C D E 

ic N, Si coniplcatut paralldogtamitium H CD M. Et ( ) 
tempota , quibus cotpusdefccibit atcusGH, Hl, etumin fijb- 
duplicata raiione altitudinum LH, N 1, quas cotpus tempoti- 
buB Slis deTcnbece pollet, a tangenuiius cadcndoi Si: (') vdo?. 
dtaccf eninttubn^dineEiielctipeEBGi^, dueSeflc tetn- 
pota 




DigilizedliyGoOgle 



Tis Mo-pota invecsi 
iu CoR-' G H 



li.fa£tum exponetur per 

a cotpna 

te, &gravitate corpus ac- 
celeramc. Gravit3s,in cor- 
porc cadente & fpacium W 
Cadcndo defcribente, gcnc- 
rai vclocitaicnvqua duplum 
ijludfpatium codem tcmpo- 
:ribi potuiflcl, "t t ') 
Gditam demontf ravil; id cfl P 



PHILOSOPHIi NaTURALIS 
, Eiponantur tempoia petT £c t> & velociiaies 
— ; £c C) decrementum vdodtatis tempote t 
G H 



. Hoc dccrement' 
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Principia Mathehatica. 8i 

MlxNl DeMo- 
uget atcom illum IWabngiwdine H I—HNtea ■ ^ i — i td Cor. 



loentumvekKitatunMfiftennaili^orianduini nen^ 

~f-^-^~J^- Ptomdeque.<Jimg«nritMeo<lemteii^«« ia 

cDTpoiecidente genetetvdodntem^^-; (*■} idiSendai crit 

CH HI aMI*Ni ,»NI ^ 
*dgcavii3tem ut-i^ T"^ ~7*HT' — T~ ' "* 



HI+ 



HI 



Jun pto abfulTu CB, CD, CE Icribantot (°) — t,i, la; 
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8i Philosophie Naturalis 

DiMo-Pro otdinata CH fctibalur Pi & pro C) Af Ifctibatur feries 
TU Cos-qu^libet Qo + Roo+So ! + 8cc. Et fctici tcrmmiomnes poft 

'2''""" ptimum, ncmpc Roo+^ - ' ' °— " ' ■ *" «"t^—J — 

Secwd. ticDZ,£K, &SGcrur 

SBCT.II.P— Qo— Sd!— &i 
PB.L. &c. & P + Q C-R 5 H-S^ 

— fiic. tefpeclivc. Etqui 
dtandodilfcicntissordin: 
tatum BC — CHSt CH~ 
Dl, & ad quadrata pto- 
deunlia addciido quadt^la V 
ipfammZiCCiJ, ( B ) Ivibt^bul 
„ + QQo»-jQ!U! + &c. 



icc. Quoni 
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Principia Ma.thematica. 8i 

EK, (■■; iiM:K-l,i,it,.rcugmGZfltHKliipuse Ro, & Rna DbMo- 
+ 3 ia!, Ei (') liLE funt lineolisLi/ flt A"! pnJportionale^To Con- 
ideoque m dupljcatii ratione temporum infinitS parvorum T j;™"™ 



Af/xJV/ 



R 



SfcCT ir. 



, fubftuuendoiplbnjin:^, GH,^"' 
U I , MI NI Taloiec jam invenKw i ( ) cvadit 



EtcbmiiV^/fit iR««, 

LOHVG Coillaiii 



>tM> lenddg[a 



1 — iQR 



§4 PHILQSOPHI* NaTURALIS 
Oe Mo- 5 SoD ■ _ i< . 

TiTCoH-emadgiavintemut^^/ t+QQai aJl»» , effi, nt 
LiBEH , S / I + Q Q ad + R R. 

Sbcobd. VclodtM autein ea eft, quacum corpas deloco qoovi» H, 
'"'^J^^.lumemwiiietttifJVegtedieiis, iapsiiibolldiametnimHC 




& btus reaum fcu ^-^ - ■ habente j ( ^ (fcnceps iif 

Et leCftentii eft ut medii denfitis Sc qoadtatum- veloci- 
tatis- 
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PRINCIPIA MaTHEMATICA. ' 8$ 

erea medii denfilas ell ut refif- DbMo- 
velociratis inveiae, id C " ) =lt , 




S6 Philosophi^ Nat uralis 

wC^rir^ i + QQ, idcoque in fiipctioribus pro / i + Q Q lcribi po- 
MRDM, teft. Qw rationc refillciitia erit ad gravitatem ul iSnHTai 
Second 4 fi. R- h j4 C, vdocitM erit ut ^J^VR' denfius erit 
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PRISCIPIA MATHEMATICi. 
Grai a. Et hinc, fi 
corvalinea PFH^ de- 
finiatur perrelationem m- 
ter bafem feu abfciiram 
AC ordinatim appli- 
eatam C//, ut motis e(l; , 
Bc valot ordinalim appli- / 
csam rcfolvaur in feriem / 
convergentem : Probtemap 
per primos feriei lermiiios expediti folvclur , T 
fequcmibus. 

£W. 1. Sil lineiL P FH O femidrculus fuper diametto 

Biffcetur di.micier PO in dic A O, n; ^C, o; CH, 
<; &C-Z),o;&(<i) em D Iq {cu y^2^~A D q = n« — aa 
— 2flij-(i9,reu(* — laa — (0, & J radicepcr methodum 




W .itui.li. Gl itlllt ligiM 



-V' I+e.^EliAiD iNIBt ifttA 
ntimia crii ail Eraiiiiinnoi j S/i+ga 



("jjo."'**. ". 



-o<bobCH-= 



88 PHlLOSOPHIfi Natuealis 

'«^uj^ Hic rcribstur «„ ^ro e c -i- a a , et eviiet D J= t — 

SBCUND. 

' Hiiiurmodi feries diftinguo in tcrrainos fucceffivos iQ lmnc 
modLim. Tctminum primijm appello , in quo quaniiUB «ifim- 
ti parva o non exlat ; fccundum , in quo quainius lUa cft 
uniijs dimenGoms ; lertium, in quo cMatdustum; quartum , 
in quoiiium eft; & fic in infiniium. Et (( ) primus ictminus, 
nui hic cll r, dcnotibit femper longiludinem ordinits m- 
Mentis ad initium indefinita; qusntitatis o. Secandus (') ter- 
mmus, quihiceft denotabit differcntiam intei C H & 
DMideft, lineolamMA'. quse abrobdiwr oomplcndo paral- 
lelogranimum HCDM, C°) m<^' ideo pofiuonem «mgenta 

HAfut eft — »fl«, fcu* a**»' Temunu* teirios, qui hic 



eft^^-iefigMtttBn^olamliV, qu«pc«i» . 
4ccaiTOm,(')UMqiiedeteriiiinatan6ulumcontafli»IW^ 



pRiNciPiA Mathematica. 8? 

curvstunm qu.m curv^ linea h,bc. in H. Si (H li-^ola.ilb Db 
I/V finiiffi efl inagmlinlims, dcrignabicur pet Krminum temum ^^^^^^ 
uni cum fequeniibus in infinitum. At fi ImeoU illa mmuatur ^^^^ 
in infininjni, tctmini fubfequemcs evidcnt infiniteminores tcr-seci,'BD. 
tio, ideoquc negligi pofTunt. (') Tcrminus quartus determinat S=CT. U, 
vatlarionem curvslurie , quinius varialionem variaiioiiis , & 
deincc[is. Unde obicct patet ufus non contemnendus harum fe- 
rieium in folulionc ptoblcmatura , quiE pendent i tingentibus &: 

Con&ratur jam fetiee t —1?——"-^— ^j-^ Sic. cum 

ferieP— Qo — itii' — Ss' — atc-BcpetindeproP, Q, R 

fltSfCTibatut t, — , ~, 6c7"-7> ^FO ' + QQ f'^'^ba- 
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Ds t/h-' • , , , 
TcCoii- nocelt(obdabunfl.) 



Philosophije Natiteaeis 

fcu id cl , ( * ) Qt bmgct*- 



Liam tis longitodo T, quK ad feituduiinnnim ^ F t))fi P ^ 

SbcdiO). nDtinalitn inGftentetn tenninatui : Sc refiftentia ent ad gra- 
^^'U-vitaiem ut '3 a ad 3 M) id cA) ut 3- ^ C ad drculi diaine^- 
fca^uitmm : {») velodtas uitem etit nt V CH. ,Quaie fi cot^ 




pus jilfta cum velocitale fecundum lineam ipfi P Q_ paralle- 
lam exesc \oco F, &L mcdii dcnfitas in ringulis Ibcis HfituC 
Itineicudo tangencis HT, lc lefillentia etiam in Ibco aliquo' 
if Gt ad' vim- giiviiatif ut ^ W C ad P ^> cotpus iUud. d^ 
faiibet ciiculi quadiantem FH^. Q.KT,. 



(b) * U 1«, HMimi'1 tauilklEiil- QaaohlD igni 

liHT&,. lar^anir ndis AH, & cili C H , mtilii dcnfitu 

lUw AHccmllit^i.pl^ES^^ A T. li diuiscf P Q diti II 

CH, trivwuliui A HC £iiiilc «jcirita- TemcHC ii pDii^luni <^ 

CHoAT B,,ft iiideca T H.kIHA] Ib, nlgciiis cju nulli 

- ■■ » ftBilllillin, IcCllciuia 

n AC H C 1 ij eS-, A- m cu ncgiTin, l 

tiT liiodahm P- Q pcipi 

^,-rcil DiH.TsliduilIiindiBm AH. '/--CH. qiuimm in 

d!ri£endcR.^ dnincoi 
■ ■ cllvtrAFi 

iiltll wVltTll '•*''™''* 
iCli jiles^ w C H. . 



rtj|n {i» dcm cnfli. Si ) lelgdtB e(l 



PRIHCIPIA MATHEMA.T1CA. t)I 
At fi corpuB idem de loco P , fecuiidutn linoam ipfi [F ^ Da Mo. 
■pnj>endiculweni egredereiur, & in ircu feniicirculi P t'^ mo-'^" 
ven inciperet , fumenda elTet A C a ad conirariat partes '^LiBEa 
centri A, 6t ptopieiea flgnum ejus muMndum eflet ( ^ )secund. 
fdUiendam — apro + a. Quo paflo prodiret incdii-d«ifitasSECT.II. 
ut — Ncguivini autem denfitaiera I liocefl. quiE motusFigu.iu,' 

corpoiutn TCCclcTat ) nMuia non admiitlc: £c~ propterea na- 
turalitct lien non potefti ut caipoB Bibendcndo ii P dC' 
fcribat dicuU quadiantnn P F, Ad hunc e&Qum debe- 
let coipus a medio inipellaite acodetaii ■, non a idiftenie im> 

^ Etm^ 3. Sit IjneaPF^ paiabola,axem Jubens AFho- 
lizonii P^peipendicuhiem, & lequtiatuimediideniitas, qus 
&dU'mfio]eaile ic ipiSl moveatui, 




9^. Philosophie Naturalw 

DeMo- (■) Ex iiatuta parabolsi icaangii- 
TuCnE-iuni PD Q iqualt cO. re£brgulo fub 
TOBun. Dl & icfla atiqua dala; hoc 

Fii». X. ftitunilum 0 + »me — 4 — 0 len 



— -j-, Jun fcribendui ellet hujiu ledei fecandus temutiui 

— j^spio^a, tetdu» item temiimis -j pro Roo, Cum 

veio pluics non fuutemunii debebitquaiti coetiicicns S eva- 

nefcerc, Se proptetea quantilM — ^.^Lj^^^ , cui mcdii denfi- 

tas piopaitioiialis eHt nihil eiit. Nulli igitur medit ienSaie 
movcbitui pmjcftile in paiaboU, (f) uti iilim demonfttavit 

Eximpl. j. Sit linea !<tfGK' hypetbola , afymptoton habcju 
X plano hoiizontali j4 peipendicularem j & qua^iut 
medii denfitas, qus faciat ut ptoieclile moveMur in hacliii(i 
Sit afymptolos altera, ordinatim applicata; £) G pro- 
-n ^ i & ex natura hyjwrbola: , ( b ) rec- 




Peincipia Mathematica. _<)5 

tangubm XF in yG d^bitur. ( ) Dawt autem ratio De M*. 
DA^adfX, 6c proiiterea datur criam teaangutum D A' 
in (^G. Sicilludi*; & completo parjilelogrammo D A^Jf ''j^""; 
iicMtBN, BD, c ; NX, c; & [atio dita ad Z^secbn^ 
velDiVpoMlureffc— . EicritOA^^squalisa — o, yG ieqoa- l^^ili^ 

" PhiTpi .IlTa 




D RefoWaturlenninu»— -(')« 

bb bi bb bi 

I m »A bi bb ' _ „ . 



PniMciru Mjthimatica. 5)5- 

i*^ Ee Mo- 

Quo prodit inedii denllias ut Jokom'^ 

+ ~ SEci,«a 

Vir+"" jT^O^oi^^^rTOtfiSi., 

f rsqualis ^'C, ut^ Namquea a 6c — a a— f_^_i_£ 
+ — fun, tpSmm XZ tc ZY quidota. ( ■ ) RjMoufi, a„t,m 
invcmtu, in taliona ad gn.itatom quam habet , Jiy ad jTO , 
« ( ) voioan» oa 0(1 , quacum eoiju, in patabola petgetet vet- ' 
licem O, diameOumU G, «t lan, ,e£lum j '^'''^' laben- 
te. Ponan., itaque quod medii denfiBtcs in locis Cngolis G (int 
tectptoeeut d,»ant,.A:r, quodqne ,eB»entf a in ioco aliqu" 
Caadstavitatemut, Jfl-ad.l-Gi !c e„,p„, de loco 
Jlia com veloautc emilfum , defcribet hypcbolam illam ^C; K 




5(f PHILOSOPHIS NaTTIRAIIS 

DeMo- Exmtpl. Ponatur indefiniti , quod linea AGK hyper^ 
TuCoR- fit, cemro X, afymi>toOB MX, NX ealege defcripn, 
puRupii. conllruao teaangulo XZD N oujus Utus ZD fecet hyiict- 
SniiTun" boliLm in G & arymptoton ejus in , fiieric A*G reciproce ut 
S^"ll.ipfius ZXvelO A' dignicas aliqu» DN-^i?) cujus index 
PtDp. efl: numerus a: 6c quxraiut medii denfitas, qua ptojeciile pra- 
ew-llI.g,ediaturinhaccuiU 

FiaBN, BD, //Xfctibantut A, O , C tefpeOive, fitque 
/'ZadXZvelDA'utJad(,&A'Gi:qualis-^^, 5cecitI3iV 

d 

fZ^-A — O^ ScGDfcu 
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j>8 Philosophib Naturalis 

wCwXK SuMMiiitA» *— A*— ii^A+^yi^ C' ) 
*Vm iplirani X Z k ZY qUlnta. ReGOemia auem. ia e»: 




PRINCJPIA Mji.lr-H£MATICA. 

I + O O OaMa- 
cem G. diaraeirum C £> fl£ ( ■ ) htas "f*™- li-i: 

'-^^rj- b«bente. £.£./; 
■■■+«in/'<3 ^ 

, , „ ... s«>*c. 

Eidm ratiixw <fA fnain doifitu laedu ut fr^f^j w «>: 
- loUaria primo > fi idGfleotu ponitur ut vclocitads V digaitas 
qoe^Kt V ) pKxlilHt 





in unirormi mcdio cum refiftentia qua fit ut velodtatis dignitat 
V ". Sci rcdcimus ad cutvas fiinplicioiea. Quo- 



lOO PHUOSOPHIfi NATHaAL 

Db Mo- Quoniam mows non fit 
POR^'"""'" l'^-^''^'^ medio 
LiBW telifteme, in hypec- 
Secukd. ddIis veto hic defcnptis 
SHCT.U.fic pet refiftentiam peipe- 
Pw«L'lii ^''^'">P"'"p'CUumeliquod 

linea, quam projeflile in 

medio uniformiitr rcH 

ftente defcribic , popius 

(■) accedi: ail hyjjerbolas 

halce quamcid pnnibQlam. 
utique linei itlahyper- 

boKci generisi fed ( ' ) 

Siftat ab aiymptoiis ; in 
l^atiibuE i vciuce temo- m a 
(iot^bus propius ad ipfis accedit quam pro ratione hypetboli- 
rum i^uas tiic defcripli. Tanta vcrd non eft imer has £c illam dif 
fereniia, quin illius loco poflrnt bs in lebus pia^is non incom- 
mode adhiberij Et utiliores ibtfan tiilura lunc bx , qaiim hyjiei- 
bala ma^s accuiata & fimul m^is con^Kifiti. ' Iplx veio jn 
ufum fic deduceniut. 




X VCiouuipn.- 
; ■,«,61 11 CDra 
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PRIIJCIPIA MaTHBMATICA. lOt 
■ Compleitur pitallclofttammum XYGT , & ('') re£li G 7? De Mo- 
«neet hvpeibolam in G , ideoquc ilenfitas medii in G , tft*" Go*- 

redprocc ut tangcnt GT, flcj-ebqitas ibidem ut "'■"gT?'^^ 
3 n n 4- 3 nSacT. n. 

lefilienria aattm ad viin raavitatia ut G T ad ; P""'-^ 

Ptem- . 





lot P«u.osoPHi^ Natoralis 

PrMide^ficorpuEde loco ^fecundimi reaam f/proieauni 
Tu Gw-defiribat hypcrbolam AGK,& rfHWoduaa occurtat irymp- 
Tm»*"^ A in // , aflaque ^ / eidcm parallda occutrat ahcd 
Sgeow). »^a>p'»tt M Jrin i; nit('> medjiierSm inA reckiraafe 
S«n.IL 




Dt 'jiH, Bc Goipont 
dem ad gt^talen at AH ad- 



( e ) • trll mdli iatfil Coin- «Imira ; & Meo rflB iua fil' A H , da- 

nmmmiiM AK CMpwl, fc^SnVG TK=g'y=G^4. VV=GV-fiixGT 

enn A 1t prundeipIF ifobhiimjrta ta A (fnn^^.), Oc ^un coincldeDie pnih^ G 

Ul ndfn^ m ^Ht & nfanr (^r. rnnt A,G(G VirAl ,i:T3C =HXEcriE 

dj •1«. I. Idrauitei iKllnlir flX = Al-t-ii xAI. Qunolxbra 

fabcifa a& diafiiiie midliiiiA, fmt «uiim A I.&'ii, aujS: HJZ. U<- 

Mroili ^ciigrnite MI ikiAui defi loaiinijiiiu illii AH, AI, ftljX 

ndeiKj pnpotiiimlii Hl. MueiiE tc- h Msu aliilnnnlMinf, hraeitoh Jtb. 

loaBR ^unu uipa £ Iko A pii^ raj» 'Ci ihio fonii •ncnlo n A H apt- 

Ite ^ A H * ^ i£h dnmuiwi poRft. Hli oida diilt j 




Digilized liy Google 



104 PHiLosopHi* Natdralis 

De Mo-fub lequali magnitudmc filminor, vel mcdii denfuas major, vel 
^^""refiftenlia, cn magnimdine dirainuta diminuitur in mijiote rai- 
LiflEH' '""^ 1"^'" ponduj. 

Secubd. l^'g- (''J Quoniam. dcnGtas medii piope vertic«m liyr 
Sect. ]I. perboU tmjOT eft qi^ in loco ut habeanic jieiilitai tae- 
^^:-. diocris, Qcbet t»tio mmim^ tangeimam HT ad tangentem 
■n H iiwcmri , & dcnTitas m ^ angen in tatioiie paulo ma- 



ffMt-tp- — Ua-", 
ni aiHtii3iia.(2. Ei L 



7 
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PrINCIPIA MATHEMATlCi. I05 
jtae q^m km^atmambwm tBflgentium xdnumiiusitangen- 
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lotf Philosophie Naturalis 

DEMo-dafitfiguia ^GKiproduc HN adX.MGic HXadjfJat 
r oHL^^r ' -t- ' ' ' centroque X flc aRrmptotU AtX, NX pei uunaum 
W dercnbatur hyperboU, ea&ge, ui fit /f JT ad quamvis ^'G 

, Sect.U. Rib. (') 6. Quo majot cft numerus a , e6 nagis aixu- 
El^i.*ik™* ^ hypcrbote ki afcenTu cotporis ab .^, & narm 
accutatis in ejus delcenGi ad JC; & conira, Hyiierbola conica 
mediocrenj tarionemtenet, eftque «eteris fwiplidor. Igitut fl 
hyperbola lil hujiis gencris , & punaum K, ubi coipus proje- 

lem, qusiaiw; occurrat proilufli ^A'' afymptotiBMJi:, NX 
in M N, & fumaiut A^BT icE y#jMa;qua]it, 

Rtg. 7. EtluncBquetmediocfcK expediradetetnfflianfi tanc' 
hypetbolim cx phxnomenis. I^jidaniuc corpora duo finiiEa 
&3Bqualia, eadem. vdotataEe, in.aiigulisdiveifis HjlK,hJi, 

_ benlt KjIeWl A^l&: «1 !,aneio IC ndhn- Qiiln T4 a V .f^. _. b 



conii. Nini ^milgi iftDgDiniiiii., +" Al SrfoUui.rgUj X.ZV, MNT> 

(« ninw BngmOr.iyoilhiBwl-n» n-At Smilia, Zx f« IJN eft adZV, 

lo&>dK.nUr^ raK.?Srft B«!- — A.lfi>rHN+BAl'iD.rfDSiZV = 

dU4aS»ii>AdB.^..f^.,i.jcffii» BWnHM+.ALitDN 
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pRikciPiA Mathbmatica. X07 

nctdaiuque in phnuni horizrai^ in K & A ; & notetm oro- Db Mo. 
ponio ^iC ad Ak. Sit eaW Bdr. Twii ereSo cujufvii Mti-^^^^* 




gitudinis petpendiculo "HI, affume utcunqae loagitudinem 
itHvd Ai, & (>) inde collige graphic^ longinidines ; 
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iq8 Philo.sophijE Natoralis 

DbMo> pec ng. 6. S. imo »i A k Ht eadem cummiaw 

^ 1^881 ' infiniia SMlon^iudmem SM cqualem aljiimptge jiH 

^cvn ^ engeperpendiculam MJVgequalentionmdiffetentic ^ 

Pmu.uI._ ^ duQK in le^am qoamvis datam. StiuE metltodo ex 

fumplis pluribus longitudlnibu] 
j1 M invcnienda funt pluia puiv 

fla A', & per □mnia agenda (") 

curva lintj rfgularis NNKN, S 
fec^ns rtcbni S /r! M M \n X. 
AfTuniatut dcinum /-/ //icqua- 
lis ablcilla; SX, & indc di-nuo invcni.uiir Inniiliur:.) W/C; & 
longltudines I qus lini iid ylTumpwin longuuiinicm yJ I &i hinc 
uliiniKiii H , ut lonsiiudo j4 Kpa c\pe!iin;nmjii cognia 
ad ultimo inventnm loi^tudinem jfK, mim verx ilbe. loiffl' 





Principia Mathematica, IOJ) 
tBdinei AH, (°) qaai. iDvcDiie opottuit Hi&e vei<b DeMo- 

dMitdabitut & lefiftentia tneduinloco.^] ('}qmi>|]C qute fitTO Cor- 
ad vimpavitaWut^Had J jiX Ansenda eft autem den-'^^ 




fitas medii petreg.^- SctefiftenhamoiJoiitvellla, fiC«) ineik^ 
dem ratione augealut, fiet accuratiof. 

Jie;. 8, IiiveiidB (') lonsituduiibus A H, JiX; fi jun de- 
fide- 



j^o ) Imtnin apcrnili. 0Lni queeddja ui perpfndiailaiii A.1 Ldiudio " 
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iio P»:i,05opHiffi Naturalis 

Oe Mo-fidcretur pofmo reaa /iH, fecundum quamprojeaiie, dari tl- 
roEuw'"'^ velocitsie emifliim incidit in punaum quodvis Jf r ad aaa. 

LiBBB * ^ eriaanmr rea^ A C, K F hotizonti pcrjjcndicuk- 

SacuHD.'*'' quMum^^Cdeorfumtendat, &jequetur ipfi,* /feu J HJC 
SBW.'n.Afymptoti« AK, K F(t ) defbribatur liypcibol» , aijw 
g^^conjugua tnuftu pei pniiaun C, centroque A & inKtvalb 




— ... _„.,„jB fecans hyperfjolan, .„„ 
'"'J^e /ccundum reaam AH emiffum ii 



./JfW dercribatut 
H; Stprojeaile i „,,^, 

aum K. £.E.;. Nampunaum H <-> V"^k7 1'""'' 

CH ocj,™,. ipB, AKl, KF.mmE, |SS?>. 



[EiSCDbjunllcluK 
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Prikcifia Mathematica. lii 

^ AM, 8c proptndi «iam aqualis K N, Serf CE cft ad DeMo- 
'AE atFHiAKff, 6c proptcrca CE & t' H iquanmr. In-T"CoR. 
ridit ecfio punQom H in hypeibolam afymiJioiis A K, K f h eb 
jercciptami cujus conjugata tcanrit pecpun£lumC, acque ideoggg„^j^ 
lepecitur in communi iniecfcaione hypeibolte hujjs & citcuUsBCT.lt 
defccipci. Q.E.D. Notanduni elt aucem > quod hxc opfca-^'. x. 
co pecintie le liibct, five ccaa /IKN Iwiizonti pacalleh fit, 
five ail hocizontem m (•) angulo tiuovis itwlinata: (') quod- 
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Principia Mathematica, 

QuK de hyperbolis diaa 

las. Nam fi X A G K patriboLiui dclignet qu; 

tangat in vcilice X, fintquc oidiiia- 

tiiii apiilicatie J^> l'G ut qualibet 

abrcilTattim X I , X dignitatcs 
. XI'', Xy-; aganitir XT , CT, 

AM; quarum parallcla fit l^G 
.& G 7* > A H parabolam tanganc 

in G fc /1 ; & cotpus de loco 

qaovb ./4 I . lecundum leCtam A H 

|toduQami juftii cum vebraraie ^to- 

leaom, <klbiibethaocpuabolami li u 
, mod6jdenfitvmedu, m locufingalh X 

G| -^ recipiocdut tingeiu GT*, Vdodtwamein 

quacnm prajeftile p etge ie t , in fpado non idifie 

bdiconica verdcemG, diametnira ^G deMfum 

. , „ aGT* ' 

& Utusteanm ^ 



. ad rim gtavitatia nt GT ad — 
Uneam horizontalem der^et , 
in.J^ 1 tumvdoutate quicum toipui piopintuti mutecur ut- 
cunque angulus' NAH; manebunt longjtudines J4 , Al^ 
HX, Sc inde datuT paiabalae vettex X , & pofltio ieaz'.X/, 
& rumendo ad l A xAX,^'£/^i>^J?.i dantut pmnia 
'paiabDlGB ptuifta G , (*) pnqute pnqe^ile tiudibit . . 




" {t V » ««r>*ailr uwJSHt Pro- li2.Pi 
'Anw V CriiiGiinBaikp.MK ftca O.iii 
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Principia Mathematica, IZI 

DbMo- 

S E C T I O III. -^:^^^- 

De mota CQrponm qmbus rejijiitur partim in ra-Simsv. 
tione velocitatis , partim in ejufdaa rationef^'^-^; 



PK.OPOSITIO XI. THEOREMA Vni. 

Si cerfwi rc^Iimr fariim ia retime vebeitatiri pmlim in vthdtaiii 
rBliene aaplicatd , & idem fild vi in[itS in medit /imilari mo- 
vetnr: fumamaf amtmienipoTa infngie^ne ariihmethd ; ifuon- 
' lilales vehcnaiiliii! rtcipmci propciriannlei , datd quddam ijnisa- 

Ceniro C, arympiotis tctlangulis CADd & CH, defcri- 
batur liypeibol,! B £ (, & afym|iioio C H patalldas ^xAB-, 
DE, dt. Inafymptoto CD dcn-H 
tur piincia j4 , G ; Ei fi icmpus 
cnponaigt pet atcam hypcrbolicam 
ABED unifotmilct crcfccmem ; 
dico quod velocitis cxponi poieft 
pet lorgitudini " " 
ptoca G D a 

compcnat longitudincm CD_ i 




aieda DEtd datom tertipotit inctenwnwm qtnm 
nunimum. etit Wrfredproci ut D E,' ideoque direai 
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IZ2 Philosopkie Nattjralis 

Dr.Ma- Dd . CD CG-i-GD 

^'i^^iionem ditanun paniculanun EDde unilbinUMi delcentet de- 
VUL** ciefbit in eadem ratione cum v<.-locitate. Nan) (*) de» 

crementum vclocitaiis eft ut rcfi- " 
■ ftentia, hoc eft ( pei hjiJoihe- 
(in ) ut lumma duaium quauiila- 
tum , quarum una eCt ul velo' 
dtas 1 alteta ut quadiitum velo- 

citatis; Sc iprius ^ deaemen- 

tjm eH ut rumma quantitatum-TT; & T^Ti— • quanim ptior 

c» ipf. , S |..«ori.r g-^ 0« U g~ , ( ' > P..»l= 

— ^ , ob anabgum decrcmcrtum, eft ut velocilas^ Et fi quan- 

titas G D , ii>fi -^-^ teciptoci proportiotuiis , quamitate dali. 
GG augeatur; rummaCDi tcmpote -^fl £D unifbrmiterctef- . 
.eente , (') crefcet in utogtellianc gcomctrica. ^.E.D. 

Carel. t. Igiturfi, aatis pun^ii A, G, cxponatur tempua.- 
pet aieam hypctboJicam AB ED, cxponi potcA vclocitas gtjt. 

ipfiui G D (.f) recipiocamg^^ C«- 
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PRIHCIPIA MaTHEMATICA, IZ? 
(«) Cml. 3. Sumendo auKm id GD ut vclociuiis DeMo. 
reciproci fob inirio , ad velowuds icciprocBm in fine icm- tu '-■'•^- 
poiit cujurvis ABED, invenietur )ionaum G. Eo autem ''^^™ 
invenio, velocitas ex dalo quo^^alio tanpoie inveniii poteft. ^t^go. 

PROPOSITIO XII. THEOKEMA IX. tl^.^^ 
Jifdrm pofnis, di!o qabd fi fpatia dtfiripia Juinamr iajMff^effiacix. 
a^iikmtiicd- ■utkcitasn datd quddam quamiiett atiati -trma iu 
progrtjjimi geomttiicd. 

In afvmptoto CD df H.r pun- 
ft I , & to ,-cr,.™<licu- 
lo i! 5i iiuod occuiT,tt hypcrbo- 
Is in i, exponaiur dtfi-iiptiim 
fpatium per arcim iiyiierboli- 
caraRSED; & velocilaEerit 
ot longiii:do G D , qux cum q 
isA CG componit longinidi- 

Mffl CZJ inprogceffionegeometiicSdecrefeeniemi imereadum 

fparium RSED augetoi in tiithmBtiei - 

<>■) Etenimdb datum fiatti inaementum EZ)i',1inedla 
Z>d, -quzdecrementumeftiprius GIl, eritrecipcoce otED, 
ideoque dircQc ut CD, .faoceft, til&mroaejulSomG D flc 
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iJB^Ito.lor^tudinisdaCi CG. Sed 
TuCoB-iocujtiadeCTementum, cemiio- 
'li B^F p '° reaproce propQrtionali , 
Secund 1"" ^^^^ rpJtiipattlculaDiif E 
SEcT.III.dercribiliir, efl: ( ' ) ui rcfiltcn- 
P»oF. [ij tf.. t;-mp;is conjundin! , id 



Q A 

tatiB.qaadratiim , & iaveisi nt vdocicis-, ideoquc dire£te ut 
fumma duarum quantit^cum 1 ^ipiaium una datut, ahera eHut 
vdocitas. DeCTementum igitur nm vslocitatis quam linex CD, 
elt u{ quantitas daca Cc quancitas decrefcens conjundim, & 
propcei analoga decrementn. , ('') iinalogx femper etunt quanii' 
tates decrefcentes ; niminjm velociias & linea GD. ^.E.D. 

Gml I. Si vclocicac exponatur pcc longitudinem G D, fpg- 
tuim defcnpcum erit ut atei hypetbolica DESRv 

Cird. 3. Etfi utcunquc alTumatuc punclum R, inventcftic 
punQum G capiendo G R ^d C D , ut eli velociias fub inrao 
ad velocuatem poft fpaiium quoiivjs RoED defcriptum. c) 
Invento aucem punfto G ■, daiur fpauum ex data velocitiie , 



Unde cum { pcr piap. x 1. 
miiore . & pci lianc pTooofiiK 
ilocicate : dabjtui fpatium cx 




PSINCIPIA MaTHEMATICA. 1 
PROPOSITIO XIII. THEOREMAX. 



PcfiK liad corptaab umfoinii gravitmt d/mjum ai 
ccndit ■uel delcmdit^ &qmdeidim refijliiar far\ 
' 1 in ejujdim tatiam duplkalS: c 



ir hyperboh diameiris parMir reSla per cemngalariori diamelrir ftoi. xlIL 
tum ttrmitna ducamiir , & vekcimres fmt mfegmenta ijiiadiira fa- '^''*- ^ 
rallelatum i damwaSs duda; lempora erant at arearnmfellore! ) 
reSlis d ceium ad figmeniarum lerminQS daBis abfiijfr. & tsmia. 

Caf. I. Ponamus primo quod cot- 
pus alcendit, cemioquc D ficfemidiaine- 
iro (juovis D B defcribalut ciroili qua- 
drans££rf, & ('lt fcmidijmcm Dfl' 
lcminum B Qg«ur infinira B JP , femi- 
diametro D f )jaralielx !n ea deturpun- 
flum St capiatut feeiTcntura^^P ve-i 

locitaii proporaonale. Et ciim tefiftenda:' 

panalteialitutvelodtae', StpusaKeniiC^ 
velodtans quadiuum; fit.refifteiraitota,nt.rfP quaa.^»SAF. 
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«■ Junganlur D D P circulum lecantffs 
'^' in E acTi & C" ) cxponatiir graviiis j>er' 
' DA quad. ita ut litgravkasad refifleniiam 
D in P iit D/!q ad AP^-\- 1 BAP & icniiiiis 
II. arGCnfiis lorius erit in citculi feaor F. D T. 
Agaiur cnim ZJ 0 , abrciraicis & 
velocltalis A P moniemum i' O , & fe- 
floris D ET momcmum DTl^Ai- 
ta teraporis momento rtrijondens ; & 
velocitatis decrementum illud P ciit , 
gravintis D ^ 5 6t reriHciiiia; /'^+ ; ^ 
la, lib. 3. ) D P quad. Proinde ; 
P ^ propotlionalis, eH ut D P quad. & 




t ( ") rumma virium 
A P, id elt ( fir prop. 



adlream' ut ( f ) i) r^dO P eft ut datum D l^.Ve- 

aefai igirararea E.DT unffotmiter ad moduro temporis fijtu- 
ri, pcc liibdu^Honetn daiarum particularum D Tf, &c ptopterea 
tanpoci afcenrus totiui iiropomonalis cH, Q.E.D. 
■ Caf. a. Si velocitas in afcenfu corporis exponatur per lon- 
.ginnJineni APvc prius, & reriHentia ponamrefie ut AP q + 
aBAP, flcfi vis gtavitatis minot lit quam qua; per D cx- 
ponlponit j capiaiai BD cjuBlongiudinis, uiCxABq — BDq 
gtavitati |iiopoiciona1e, fic- 

tfie D F ipfi D B perpendi- /j^ 
cularis & zqualis, fic pet vcr- ■ ■ ■ 

licem Fdefcribatur hypSrbo- 
la FTP^E, cuius fLniidia- 
meiri coniugats lim D fi 6c 
DKqusquefecetD.^in£. 
k DF. D OtnTSi. r: & 
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Nam velocitalisiJwtementiitn P O, in datj lcniporis pstticu- E 
lEl h£tum , eft ut fumriia ti^fiHLmite Aeq+±EAP ptaviuiis ^1- 
ABq — BDq, (■)) id cft, ul BP^ — CD^. Eli auitm atea''° 
DT/^ad aream CPO ut DTq ad DP-j; idtoque, Ti ad 
13 F deniittitur perpcndlculum GT, ut GTq feu GD q — D FqSE 
ad BD^, utqucGZJ^ad & divifim m DF^ ad BP^Pf 

-'BDq. Quare ciim area D " 1; fit ut PQ , id efi, vt B P s'" 
— SD^; eritatea D ul djium D F S. Dcctefcit igilur 
area E DT utiiforniitet fingLilis lemporis particulis a:qualibii.! , 
pcr fubduQionem patticularum totidem dalatum D Tl^, & 
proptctea tempoii ptopottiotialis eft, Q. E. D. 

Caf. 3. Sit A P velocilas in defcenfu corpotis, & AP q 
•hnBjiP tefillentia, & BDq — ABq vis giavilatis, exiiten- 
te angulo t) B A teflo. Et fi centto D , veitice principali 
B, defcribatui hypeibola fcaanguU BET fecans produdlas 
DA, DP U DQ inE, r6t /^jeiit hypeibote liujus fcaor 
iP £ r ut tempus totum defcemus; 

Naro vdootaui inere ine nt u in P ^i- •\^\r 
«iqiiepnipoitiDnalisareaDf ellut "xtsT_ 



BDq—ABf~iBAF~AP 
feaBDq — BPq. EtaicaDT^^e, 
ad* aream D P O ut D 7"? ad DFq, 
ideoqucutCJ 5'r^reu GDf^BDq, 
ad BPf; utque GDf ad B D g, £c 
diviaiamBDaadBDq—BPq, Qua- 
re cum ifca b P O fit at B D q — 
BPq, eiit area i^T^^ut datum BD 
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ii8 Philosophis Naturahs 

De Mo- EDT uniformiiet fingulis lemporis pat- 
TU CoR-ticulis squalibus, per additionem toli- 'x^T 
roRUM. datarum panicuktum DTl^, 6c 
LiBEK ™p,g,pi tempoti defcenfus ptoportio- 

uet veiticem j4dacaturatcus fimi- 
lis aicui E r, 6c fimilitei fubtetideni 
angulum j1 DT •■ velociias ^ P 
ad velocitatem , quaiti cotpus t 
pote EDT, in fpatio noii lefidenlc , 
ic vel defcendendo acquitere poflet, ut 
ad aream fefloris D j4 i ; ideoque e\ dato tempotc datuc. C) 
Nam velocitas, in nicdio non refillente, lempoti, atque idco 
iefloti huic piopoitionalis eft; in mcdio lefiftente dl ut trian- 
gulum ; & in medio utioquei i^bi quam minima cft, accedit 
,ad lationem xqualilatit, piotiMie le^oiii Ac .aianguli. 




afcendcndo a 

anguli DjiP 
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Pkincipia. Mathematica. rji 

PROPOSITIO XIV. THEOREMA XI. t^^^Cor" 
lifdimplili!, dica j»J^flt<«ma/™> vd dffii„Ju iifiripiun,,' 'fi 

ut d^ntmta ame per qnail la^ia exppnilnr, & area cigufdam Sbctod. 
^tfiKi qtu> ei^tmiieldimamrnriopremfimeafilkmuieiS; -^SiicT.ai. 
vket ex T^taaul &paviiaie ttJHpifiitJmikoaiiriapngre^Mi^^- 

Ca^uui ^C in ( flg. tribas nltiniu ) giavitati, & jIK lev 
fiOcntUB propomoial% Q fia i ua t intetq ad eaTdein pano pun- 




Ba /1 Ci coipnl defcendit, alhOT ad contrarias. Erigatut jii, ,■ 
^ux lit ad DB ut DBqsA^B AC: deTcripti ad aTymp- 



1^2 Philosophi;e Natoralis 

DeMo-Ioios reaangnlis C K, C H hypcrboli * W , creilaque K 
TU CoH-ad c K perpendLcukri , (■) atea AbNK augebirac vel di- 
vom.-M. minuerac m progieilione arithmetica , (°) dum vires CK in pro- 
sIEjuh^ gteffione gcometridi fumuntur. ( ■ ) Dico igiwr quod diitan- 
Selt !li corpori» ab ejus alritudine mixiini fn ut excelTus ire» 
p«»xiv. AhNK fopra are D ET. 

Thbiuxi Nam clim A K f.t ut refifleniia , id efl , ut P f + i B P ; 
afTumatuc data qu«vis quanritas Z , & ponatur AK squalis 
APr^AP_ _ ^ ^ ^ ^.^ j^^^ j 

m Ki sijude ^"z" — Z ' 

, »BPQ*LO 

t AiNK momamn KLONmqii^ 



— frcK7:iB"- 

Cflf I. Jam fi cotpuB afcendK, C) lilquc pravilas ut B ^ 
+ BDq cxiaeme BET circulo ( in fisura prima ) linea l^) AC, 



& (<) 



qaie gravilaii propoitionalis ell ^ 
DPqCea APq + i eAP + ABq+ BDq erit ^KxZ 

(0)'-'f«-)K'II «^.tln-F vcl *<■ .BPQi-LO _ BPQxBE. 



B,;.m*.B'-)-BD'^ 
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PrINCIPIA MATHEMA.T1CA. IJ9 
^CxZ fea CKxZ; i^) ideoque aKsi DTP^erit ad ateaoi 11= Mo^ 

aifx- Sie coipi» aJccndit, dcgnvitasfit 




< ') linea AC( 'm dsaxa fecuntB .) 
DTo eritad DPq at DFq {cm D Bf ad BPf — BDj 
.-*Cx 



(fj Ci llT]rr;i vlOFf. Fstl(« 



i;4 Philosophi£ Naturalis 

DbMd- AC^T. reu.CJCxZ. C) Ideoquc arej DTr mt arcam 
"tlB^DD 5- Ei codcm atcumento, Ti cocpusdefctnclit, & proii- 



•- Cum igicur ateiE illi: fenipcr finl in hic rationc ; fi pro atei 
VTP , qua momentum tcmporis fibimet ipfi fe^iper aiquale en- 
poiiicur, ft:ribatuidclerminatumquo<lvisre£langulurn,putaSiJ>un, 
eritarcaDP^, id eH, J B D x f 0, ad B D ,<m ut CK" xZ 
ad BZ)y. Atque indefit P O «SD rai. aquale 3 BD Kmit 
CKxZ, ataree .rf* iVK(') momcntura K L 0 A' fuperius 

SPKflDxTO 

inventnm fit "aB * sics^ D£rmomentuiii 

i>Ty k\i BDxm, ic reftabit 'e''"' 
diKienlia momcntomm, id cft, momenium differeniis arej- 

iam,a:qud)is ; & proptcrca ob daiuni - ^ g - 

ut vctocilas ^ P , id ( ' ) eH , ut momcntum fpdlii quod col- 
pus afcendcntlo vel dcrccndendo defcribil. Idcoquc diiterenlia 
arearum fit fpaiLum illud iiroponionalibus momentis crefcenui 
vel dectefcentia fit fimiil incipicntia vcl fimul cvanefcentia, ('] 
funl piopottionalia, E. D. 

it)" UnfxmtIl7V&i. Nimln Qoiii canifi.P<JiilDi = iBIlX»>" 



Sbcumd. ' 
SacT.llL 

PIID..XIV.' 




DTy ad 



^ C ( in figuii 
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PRINCIPIA MaTHEMATICA. IJJ 
CW. Si longiwdo, qus orirur applicando areamDErad DeMo- 
lincam BD , dicaiur /W; & longitudo alia ffumatur in ekta-""^ 
tione ad longitudinem iW> 'qoam habet linea D jrf ad 
D E: ftiacium , quod corpus afcenfu vel dercenfli toto in iD^smjBD, 
,dio leMeme defi»bit| entadfpatiiDn, quodcoipui in medio SEcr.ai, 




que ex dato lempoie datur. Nam fpadum in medio nontefi- 
ften- 
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IJI? PHlI-OSOPHIjE NatURALIS 
DaMo-ftente eft in diiu£cata ladone tempoRf > five (■) nt p'*; flc 

m; gcptopteteabujaiaiMmomentunieft oe^kAB " 

Hoc autcm mornenCuin eft ad momentam ^^entue meaium 
pnediaatQm D ET U A b N K, va. ad * —, ut 

^iliiiii^^ i J D , p. r,v= < p , „ i. 

D Eq U Eq 

DETniDAP , ideoque , ubi atci D ET &l D AP quam 

. . ,- . . ■ ■ BD^^y 

nunlmaerunt, C) m ratlonc iqualitaiw. Atcaigilut— — , 

ecdiffefcntia acearum DET^ AbNK , quando omnes hx 
atcaquammbimi fum , itquaria liabent niomeina; ( ') ideoqjc 
funtaquales. Unde cum velocit.itcB , H ptopiciei eiijm fpaiia 
in medio uttoque in ptinci[)io defcenfiis vel fine afcenliis limul 
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IDeMo- 

■ Schoiim: - :;. . ■ 

(') ReGftwtUwtporom IphariMwminfluidiaoritnrpMdhi^Dim^ 
ex tenaotate , partim ex fiiaionc , Sc pattim cx denTttate me- ' '-; 
du, Et Tdiltentiz partem illam, qux oritur ex denfitau flui-TiuotJ(L 
di> diximut clTc indupKcatarationc velocitatis; pars altera, quae ' 
oiitut cx tenaciintc Ruidi , clt unifocmis, fivc ut momeiUuni 
tcinporis : idiajquc jam pcrRerc licctet ad motum coiponim , 
quibiis rcCiflimr pavlim vi unilbrmi feu in ratione momeMorum 
tcmporis , & p.iriim in raiionc diiplicap velocitatis. Scd fuf- 
ficii adilurn pLucfccilic ad hinc fpccubrionem in propofitioni- 
bas VIII. & IX. qua prLccedunt, £t eotum corollariis. In C ) 
iifdem utique pro coiporis afcendentis refiftenria uniformi , qun 
ex ejus gravitatc orilur , fubftitui potefl refiHciitia unifbrmis, qas: 
oricut ex cenacitale medii , quando coipus Ibla vi infita move- 
lui ; & corpoie leSa afcmdentc addeiiE licet hanc uniioimem . . , 
iefiftentiamvigravitani;eandeiaquefiibdaceie, quandocoiput 
tef&defcenibt Pecgere edamlicetetad inotamcoipoium, qDt> 
bus leGffitui^airim unttbimiter, pairimintadone vtiocuade,flc 
paitim in catione duplicata .velocuaris. Et viam npnui in pro- 
politionibus pixcedeniilnia xiii. Scsiv. in (') qtubui cuain 
Tefillenua unifbtmis , qux oiitui eE tenadtate medU pto vi gia- 
vitatis, fubltituipoteft, vel com eiidein, nt priui, componi. Sed 
piopeio' ad alia. > 



14?« ■ PttlLOSOP-HIffl NaTU^RALJS 

^'^- S E C T I O IV. 

voanM. eorpamn ciradari motu in me^is refi/ien- 

skdw. asuj ( ). 

SH:r.lV. , „ „ 
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I^KIKCIPIA MaTHE.MATICA. 145 

De Mo- 

L E M M A III. tdCoh- 

■Sit PQR /piVafc^B* /JcrtrarfresDmndSP, SQ,SR, &c.m^'Li"^„ 
^qnaliim tmgulis. Agalur reSaPT qng langat tandtrii ia pm-Snci:!.!!. 
ih quovis P , ficel^M rBdiim SQin T ; & ad ffirdtm ereais Stcr.l V 
.Biifcr.dicidit P O , Q O concmreotibus in O , juagam S O.^^""' ' ' 
Dici ^und fifmElc P ^ Q accedant ad invicem & coioM , an- 
gulus ySOevadetreaus, & utlim^Tathxiaangali Tf^^iVS 

P Q quad. iiit mlia aquciUtati!. 
Etenim deanBultB reais OP Q^, 0 QR fubdutantui mgu-. 

li tequales SPQ, S^JIj *c manebunc anguii squales 0 ?S, 

0 0 5. Ergo circulua qui 

twnGt per pHnOa O, S, P 1 

tranfibit ( ') etiam pet pun- 1 

aum Q. Coeant pun£la l 

P fi£ ^ , & Iiic circulus \ 

in loco coitils P O lan- 

get fpii^lem , (") ideoque 

petpendiculaiiter fecabit re 

£lam 0 P. Fici igiiur 0 1 

diameter ciiculi hujus . fi 

angulus OSPm femicitcu 

lo tcaii;, O. E. D. 

Ad 0 P^ifiniHanlur perpendioila OD , SE, &. {»> li- 

nearum r;itiones ultims crunt hujufmodi: T 0 P D uc 

TS vel P5 ad PE, feu 2 P 0 ad ± P S^; uem P D 

ad Pp ut f 0 ad 2 P 0 i & ex xquo pertuTbati TQ ad 

P£ ut PP ad 2PS. Unde fit P p a squale TO^a PS. 



laiD QP, fiei igiiiu OP durac- PE.Ji obnn.ili[aJin™ii;«iCTlommPSOi 
ciili hqpi ( ftf fropr ij. iifr. PE S, PS : P E = PO: P3", -fra iTOl 
I fc ngillui OSFm lemitiioi- i P S, iaitnjoc TQ: f D = iPO ii FS. 
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i^d pHiLosoPHi.i-; Naturalis 
pROPosrrio xv. theorema xir. 

Si intdii dcnjiias in Idcit fiagHlii fil ncipisce ut diflaaiia iaraiin* 
li cinim immibili , ftqut vii ciairipila in dupHcatd tatiatt 
■ . dti^aatis ; dico qiad earfKS gyrMi peltfi in fpirali, qiix radits 
amna i tentn Slt dfAi iattr^M ia angido dato. 



Fonantoi quE in fupe- 
liore lemmate, 6t produca- 
tut SQiAf^, ut fitSr 
aiqualis SP. Tempote quo- 
viS) in mcdio lefilteme , 
dclcribat coiDUS iirciim 
qi^ minmium J" 6c 
teraoorc diirioaitumquam 
mimiimm PK; flc decre- 




II iiiiibus generantm : Eli iu- 
LTciis P ^ pars quatta deciementi arciU 
im . (i uex P ^ P Eequalia capiatot fte> 




Pri;;cjipia A'.iathematica. 147 

0 Sr , eiit dccttmtTium arcus P 0 3:qualc dlnild-o lir.oo!!: /: r; Df M. - 
iStoqiJC vis lor.ftenLia: & vis ccniti(icu funt ad ii;viLCtn ul li Cie- 
neola: J R r 6c7' 0 quasfimul genetant. Quoiiiim visci-nlii) ctjj^^J^j^^^'^ 
qua ccjius utgetuc in i*, ( ) ell rcciproci; v( S F q , &.( 5^,-,. ^j, 
(') W. X. //i. I. ) iincola 7^, ijust vi ilH Eercr^lvir , cHiEci.lV. 
in ratione compofiia cx ralione hu]us uis & ratiure di.plica- 1'"'»'- '^^- 
ta tempotis quo arcus P ^ dcfciibimt ( r.jni tifficr.ti.im in^jJJ^"' 
hoc calii , ut inlinile minoient qLi.^m v\s cen[rij-cta , negligo ) 
crit Tj^nSPq, idcll( per lcmma novilfmum J { P O^X 

SP, innuone duphcata (cnipons , 1'} idcoque tempu«'^ut 
POxu^SP; Bc (••) cotpotis vclociias , qua arcuE P Q- 

- ]' n . ■ 

illotempore dcfctibitur, ut -^^rj; fou — tt-^ , hoc cft, 

in fubdin^iniiir.i iinujic Jiinij-. .> f n-iii'j<ii 1 . r-.t (iinili ^jtgu- 
nicnto , vcir.>i:ii;i'< '.ij.i .in.ii,-. t' ;i iii.'n i uiiui[ . i'jl m fubdupli- 
otS tanone iplius tcclprocc. auni aiilcm qicus illi P O 
& ^ R ut C) ■velocitaics dcrcMpniccs ad invice m , id eft , 
in rubduplicatjiniioneS^sdSP, fiveinS^ad ^SFxS^ 



ibPQi QRiantdloieHaa- Qq,l 



lanm ■iwPSqet i]Sv iqiHlB ( jw (Bm Q iKit PQ mrifimr, ecntrai ds- 

p,^. i.Lil.. i.) ide*iai obirtK PSQ , cremcuEum T « , & iJii«inMtniiiclt 

Qmn! STkQii mmat i Smrt , tc Jg) • tiaqiir tmfMi. [Miikdl 61- 

iDcuniitKaiBiaiir^CT.IiiSlsSTtmj aion, Jul5(|>«l&ii. 

•d«Qil=^iTi BtiQq=r». f h) • B orp"A-t.Mii. (H).^ 

&IilcaQa = iRi. taiHC^ilcia ica>- Bqmlibi* nDfoiilia .ililitituai (,rv 

. 
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148 PHlLOSOPHliE NATTJRAtTS 

DsMo & ('■)ol)3:iiisk: 3r.^hsSr^, S O & iqudes areai FS^. 
TuCoii-pSf , (!l =rcii'i J' sd , 
roBUM. Si-^,,,, 6 , is; S' /> afSF. ' 

,S'"t:TlV li"'" tO!-,ri'ilLii:M iiEni dittt- 

iw.itvJremia: , fi" [iiai- P O . 

J^j""'' ad arcum ^ 
SP — / SPkSO , feu 
j /'.^. Nam ponai» P & Vt' 
^ coeuDtibiiS] latio uld- 
■ nm S? — SF x SO, 

ad i^^^eil (") tEi^aaiiiads. Quon 

P_g, en rdldentii ormndum, five hujus duplum Rr, (") cft 
ut rL-fidoniia 6: (niadratura (cmporis conjiinaim ; (") crit rc- 
fillei-,tia ut p^^Typ- Erat aulem P £ ad Rr , utS^ 
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R r ^ l f^O Dk Md. 

Sp coincidant, fit angulus £»fit icctiis; & (p) ob rimi- S??'-'^' 
)b trianguta Pf^O , PSO, fit T O ad 1 0 1,1 0 P adiw 

■ 0 S xa. 
t 0 S. Eft- igttut Qp^sfq reCftenta , ( ' ) id eft , in ca- 
tione ilenfitatiE medii In P & latioiie dnplkai^ velocitatiG con- 
junE^m. Aufeatutdupfieata ratiovelocntatiKi nemperaiio^-^, 

& maneluc medii denlitae b P ut gy^gp Dettit li»calis ; 

& ( ' > ob datam laiionem 0 S ad 0 P , denfiias medil in 

. in P eiit ut g-p. In m«dio igitur cujiis denfitas eft redpro- 

d ut diftantia a coitro 5? , coiput syTaii potcft in l&c Ipi- 
ran. f ' t~ r 

CmJ. ' , 




Sliti fpnli tlaEdr ■nculid QtS ^ luae 
in TiiBogiiEo S F O ^uui ugDha £ F O 
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ijo Philosophi^; Naturalis 

DfiMo- Or^. ( ' ) Velocitas in loco quovis I* ea fempec eft ; 
tV C!oR.-.qijiictini corpus in medio non lellftente ndem vi centnpe- 
'^^^ ta gycan poteft in dicub , ad eandetn a centio diftandam 



CW. a. Medii denCuai , lidatai diftantia SP, eltui 



P 3t 
"'^0 P ' 
0 S 

fui diftaiuia ilU non datnT I ut pp^^p - Et (■) .indelpiiali* 
ad quamlibet medu denfilBtem aptari potcft. 

CW. 3- Via terifiemis in loco quovis P, eft ad vim cen- 
ttipeiam in codera loco uC i 0 S »d 0 P, Nam vite» iBae 



inqK ^Mj^bHnr 1 vnd 



T. 
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PRllfClPIA MaTHEMATICA. I^I 
funt ad inviccm ut ^ K 
Sc T g five ■( " ) ui 

sp SP 
hoceil, MirpsiFg, 

fcu f >) i O S& OP. 
(>) Datii igitur (pirali da- 
tur proportiorefiliemisead 

vetta ex Jata illa ptopor- 
tionc dalui fjiitalis. 

_ Cwoi, 4. Cotpus itaquc gyrari tiequit in hic fpitali i ( ■ ) 
nifl uK^Vb refillemia; minot cll quam dimidium vis tennipc- 

■.**niu,i.x«i,i.-i^, cii «,4 [^"L^rQjjvq'^*'^^''!*™!"!) 




OP" ,y.Of ^™" 
DortfnaUjinercedci iDcer 



i I ) • .(J tii «jI/™rJ> inintrij 
OF, nuiKAmi •lliim icnftens mi- 
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Ijl PHILOSOPHIJE NaTURALIS 
DEMo-Ke. (*) Fiit lefillcniia ieqoalifl dimidio vis ccmiipcn, & f|ii- 
Tu CoR-tjiis conveniet cuin linea 1*3» P S > inque hac reOa cotpus 
'LaH» '^*^''^^"''" ^*^ ceni™ni ei cum velcciiate , quE fit ad velo- 
Secubd citatf m , qua probavitnua in fupetiotibus in cafu parabolsc 
SeotJV.C ) de&enfum in medio non [efiftcnte fien ; 

Ficr.xv.in ( ^ ) rubduplicata rarionc utdlatis ad Miumenim bimriuni. J 
thioh. ccmpora dcrccnsCis liic cnmt Kcipioce tit vetoUBteii UCfae 

ideo dantut. 

Cinl. j. Et quoniun in gBqualibiu a centto diAaiUiis ve- 
locitMOeademeft in rpirali PQR Uqae inieaa SP, £c 
ton; 
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ta tadone, (') nempe inra- i 
tione 0 P ad 0 teinptie ( 
defcensus in rpirali crit ad ' 

ti SF in (f ) e:(ijn..'ilE 
dad latione , [.toiivL^iTio 

daoii. 

■' Corul. 6. Si cc 
tovalliE duobus quibuf- 
cott^e diiis ddciibantui duo circuli ; <c manentibuB hiice dtcu' 
^ji^QMtuc immqoe angulus quem fpirdis contintt cum ndia 
^VItditiBnu KvoIuQomim quio ccrpus intiit circuloium ciicuiih 
fiMniias,'pei;endo in ipiiali h dtcumierennii ad cticuiMfeten- 

tiam, complcrc potcli , ell ut ( i ) fivc uttanRene anguli 

iUiiii i/:.-iYir. cor.dnQt ci'.m ladio FS; lempus vero 

levolutionum earundem ut , id eft , ut fecans anguli ejuf- 

dem, velctiam ledproce ut mcdti denGrat. Cn 
(c) * Hmb> n FBiuiO r i^OS hoimloiiinduiilllniiOMloiiEiiBdmi 
^ BunperpinlJiirflgaiindiiieBiPS.fM 
_ (f) • 117. M<4«i(M »1hi.S»^ Ig.nisM OF>dO£ 

d<dcribiii.iiri OHliarpinUitQR i». ttiiV K MBDl BM ft 1 , 

fllPS, ±vilai'iiielli2«drurli.ia™flmi oun ul FS. «finBWBlldHIl- 

nuuiu iri .ispoiuiiiula , W Gi Bniem iMBli P O S, feo ugiaiqalb 

aoiD pvm 4«Hia(Vin lo Ipinli & m p S 

dfePSl«Di»Sziiildiltui(i)>]tein- QFS,Briiiiii«EoiUig|. 

pgn qmbiii pirlH Idie viBm miBiimi in . ^ . . . 

^lnll * in PStaBOlep» ifcltri- C li)^«iif«'"'» mUmm uam. 



n u am • 



»piii defimiAi iD rOI F 5 pa l^uii nKiBHiic iqpibiSiiein rfiiilii ponliw 
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■' PRINCIPIA MATHEMATICfl. 155 
tes ^ S, BS, C S, DS, &c. commut: iiroportionales, Re- DeMo- 
voludonum vcro ttmpora erunt ut perimctri oibiurum AEB,'^'" Con. 
BFC, CGD, atc.direae, & velociuiea in principiia .rf,''^*^™- 
B, C, inwti; id eft, tit AS^, BS^, CSK AtquetempwSBCDiiij. 
totumi <iao cotpos perveniet ad centtam > eilt ad teinpiis k-|J[^'J^- 
voluiiofiis primEE, ut fumma omnium continuc pcopottiomliumTii ■□■>.' 
'AS^, BS^, CS^, [lersentium ininlinitum, ad lecminompti-*'*' 
ffium /*S*; idefti ut tetminus iUe ptimus AS^ »i dificren- 
damduoramptimotumy^S* — BS^, Gve ut J AS ad jiB 
quam proKime. Unde tempus iUud toium expcditi invenitur. 

Cs- 




poTnin jeladma , dircilionn , vjiefqv ai [f-it; ti quo dcicribi[Di Ifjiimn toiDO- 
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genmetcM duorum auonimvtc ex his drculis , in medio r ^ 1 Db Mo- 
de quo egiinus . efle ad tempus levoluaonum inter eaiaem in ""^- 
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158 pHiLCsoFHiE Naturalis 

cipiendo fpiialium iUaium ringulas revoludonea iifdein ab inri- 
cem imervaltis diAaiei iifdemque graditiu» adcentium accede< 
le cum fpiiali fupedus dcfcripta, ( r ) inceUigeiniii etiatB qno- 
modomotuc coiporum in hujufmodi fpiialibuspeiagantui. 

PROPOStTIO XVI. THEOREMA Xin. 

Si mtdii daifaas initcis Jia^ulis Jil rtcipraci ai dipantie lecarum dctn- 
. . !re immaiili , filqut vis ctntiipciii rtcipiocc la digniras quatibct 
^ ejufdtm dijlaniiit: dico qmd corpus gymri pslcfl ia ^imU qiw ra- 
dios omncs a aatro ilb duilos imcrfical in angidt dalo. 

Dcmonfttatur cjdci 
thodo cum ptopofii 




ceinpus , quo COtpus dcfcri- 
bit Btcum qoemvis P 



: Sc lefiftenna ii 



it P £ X P S i 



■ 0 P X S P 

eft, ob datum , iccipioci ut SP Ec piop- 

teteaj^ diro vclocitas fitteciptoceut iPi dcnficasinP eiu 
i"tSP. Co- 



PrINCJPIA MA-THEMATICA. I5<) 
C«ro!. 1. (') RcRHeniii eft vim ccmripeiam m DaMo- 



( pcr cDmFd&ioKm niiuniii, s: n bjuo) ; — , G « lElAeuiliuilennriliiplI- 

iimommi!iSi,B>iiiQr;B.=SQln— 1, dli daificit Ja P , « , rm ndpnh; 



i6o Philosophi*; Naturalis 
TuCoR- ^Limmm. 

LiBER CEterum h^c uropofitio 6c liiperiores , qus ad media iniqua- 
l^yi liter denf» fpeaant , imeUigcndi funt de motu coTpotum adeo 
Piorivi.pa™Mum , utmedii ex uno corporis latcre majot denricas quam 
J^"*' ex altcro non conlideranda veniat. RcfLflentiam quoquc citc. 
ris paribus denfitati proportionalem efle fuppono. Unde in mc- 
diis, quoruravis refillendi non ell ut denfitas, dcbec detilltaa 
eo ulque augeri vel diminui , ut icfifteniia; vel tollatur eKcet 
fus vel dcfcQus fuppleacui. 

PftOPOSITIO XVII. PROBLEMA VI. 

imtmrt tf vhtt emtripitam ^ hndii refiptatiam , jni rarpM u) da^ 
t4^ali, datdvtlecilatislqi , Tevahi poti^. 



Sit fpicali»ilb P^R. Ex 
vetociiaie , qua cotpus pet- 

F 0, dabituitempus, fitej; 
tituainer^, qusellut 
ceniripeia &:quadraiumu 
pocis, dabituc vis. Deande ei 



iiu&sr.ctiit'.'~f'jf^ ( £□ s. 
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RSr, dabiiur coriioris teiatdatio , & ex iciaidadonc invenicwr DeM», 
. tefiflemia ac (" ) dcnf.ias mcdii. 

PROPOSITIO XVIIl. PROBLEMA V. 

Sbot.IV. 

Uttvitcmttiftt^t, imiiian mdH Jki^Mmhkmfii^i^tf*BK 

ifui nrfta iiaam ^dim dtftribtt. y, 

Ex vl centriyieta invenienda ell velocitas in locU iingulis 
deindc c\. vciociutis rcuidjdoiie [nia;renda medii denfiias; ut 
(' ) in propofitiorc rj|)L'i:ore. _ _ . 

MctliQdum verotraibndi hsc [itobleinata aperui In hujusjira- 
politione deciiu3i& lcmmate Itcundo; Etle£loicm in iiujuiiiio- 
diperplcxis dirqullitionibijsdiiiiiu-.(ietinL-ie nolo. Addmda j^m 
funt aliqua de viribus corpoium jd progiedicndum , dcjue den- 
fil.ite flc rerillcniia medioium, in quibus moius haacnus expor 
fiti & lils affinci petaguntur. 
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PRINCIPIA MatHEMATICA. iS^ 
imtniiar limi oi cenaipHi , nuii icMa- , 1 _ Qb Mo- 




i66 Philosophije Naturali* 

De Mo- 

T"Con- PROPOSITIO XIX. THEOREMA XIV. 

SEcum f"''" itxmgtnti &iimia!, ijKfd in vi^t gKMmpu 
SrcT. V, tur & undique nmprimittcr i paries tnmn (fipi^i 



qualitcr fTanmtm touU^M , &Jiiuui 
fennaatnt ia hciijuii, 

Of t. vale QJicrico 6 C 
daadatut & utiifbiniitec compiima- 
mfluiduhiondiqiie : dico quoa ejuf- 




vebitur. Nam fi pars aliqua D mo- 
veatui, neceireedutomncilHijuIino- 
di pattes ad eandcm a centtD dilbm- b\ 
liam undique confilf cntes i fimili mo- 
Ju fimul moveantuc; aique hocidco 
^uia funilis & a^ualis ell omniuni 

SrcRiOi & mDtuEomnis exclufuErupponiturt nifi qui 3i preflinne 
la oriitur. Alqui non jioflunt omnes ad cenlcum pcopius ac- 
cedetCi nififluidum ad cemium condenfetur; contra liy|>othe- 
Hn. Non polTunt longiiis ab eo lccedete , nifi Ikildum ad 
ciicumfetcntiam condenfclui; eriam contra liypothelin. Non 
poHunc rci\'aia fiia a centro dlllanlia moveii in plaf^m quam- 
cunquc, quia paci ratione, movebuntut tn plagam conciaiigni; 
in vheAs aincm contniias non poteH patt .eademi eodem 
. Etgo fluidi pats nalla de loco fuo movelw- 

)^m , qucd fluidi hujus paileE omncs llibxii- 
«e iquantcr prtinuntur iindiquo. Sit cnim E F pais fpha;rica 
fluidi, , flc fi ha;c undique non premitur aqualitcr , augcatui 
pielTio minot > ufque dum ipfa undiquc piematur xqualitcti & 
paiieaejus, pei cafum pcimum, piemancbunt in Iooe fuis.Sed ante 
auSam prellionein pernianebant in locia fuis, pn cafom cnndetn 
°~ "" "* ' e niovebuittucdeIoasriii% 



Mt. O.E.D 
■ Car^. Di 



pnimuni additione ptefliDiUs ni 



PrINCIPIA Mlt^pEMATlCA. iSj 
pcr ilcfumiunem fluidi. Qu£ dud tepugnant, Ergo fils& di- DiMo- 
ccbaiQt quod fuhsra £ Fnon undiquepremebatut aequafiter.TU^"- 

Cap j. Dico pratnea quod divetramm partium 'plisrica-SHcusD. 
nim BqDa& lit pteflio. Nam partee rpketics ccntigusE fc mu- Sbct. V. 
tuopmnunt eqaaliler in puntJo conta£tus, per motus legcm^,»»'''^"'- 
IM. Sed Bc, per caTum fccundum , undiquc premuniui cadem xiy"'' 
Ti. Partes igitur dua quECvis fphaericsnon comigua) (') quia 
paii fphanica inicrmedia tsngeie pcteli uttamquci ptcmcntui 
ddem vi. Q.E.D. 

CaJ. 4. DicD jam quod fluidi patlcs omncs ubique, picmun' 
' tuf zqualitec. Nam paites du£ qusevis tangi poflunt a paTtibus 
fpbcBiici» in pun^ quibufcunquc, & ibt patics ilhs fphxiicu 
squa^er piemunE, per cafum fic vicimm ab illis a:qu3litc^ 
premumui) pcr motua kgem tetliam. Q.E. D. 

Caf. Gim igitoi fluidi pata quaelibei GHI in fluidote- 
liquo tanquam in vafe cWdatut , undique pieniuiur xquaii- 
tei, paitcs autem ejue fc tnutuo BEqualiter ptemant & qiiicfcant 
intei fe; maiufeftum eft quod fluidi cujulcunque CH], quod , 
undiquc piemitut xqualicci, pattcs omnes le mutuo ptcmunt 
rcqualitet , 6c quiefcunt intcr le. E. D. 

Caf. 6. Isitiir fi fiuidum illud in vafe non rigido dauJatut j 
& undique non prcmatur aqualitcr; cedet idem ptcllioni fbt- 
liori, per dcfinittonem fluiditatis. 

Caf. 7. Ideoquc in vife tigido fluidutn non Ciftillebit ,plcf-' 
(ionem fotiioiem ex uno lacete qtiim ex. alioi fed eidem ce;. 
det , idque in momento cempbrii, quia labiB valis ligidum non 
peifequitui liquoiem cedentem. Cedendo auiem ii^bit la^ 
tus oppofitum , Sc ric pEeflio undique ad teqnalitatem iagO^ 
Et quoniam fluidutn, quam piUTnim a paite mtgu pidt3 teMcle; 
re coauai, inbibetur per lefiAentiam vafis ad ^pii op^Dl^alj 



( a ] * QiiLt fftitiira inH/miia pan^f curkaul ^ltmet ; 4[que tit HCl 171*1 
tmgm fatifl mnmqni. Ntm pati iUa fraacmr o^ualiieij C "im-] 
iwsc^ dui fliii fuuf Iflinica n 
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I(?8 PHILOSOPHIjE NATDRALIS 
DBMo-reducclur ptcilio undique ad ceqdaiitatem i in momenlo tem- 
TuCoR-:,; ',L^- fmc motii locali : & Tubinde paiteB fluidii pcc caCmi 
^Lihe" q"'"'"'"' '"'^ nwtuo premem sq^uaKter , U quiefceiU intet fe, 

lllTv.^ O/'»'- Unde ncc motus patrium fluidi iniet fe, fet pteffio- 
piio?.xiic.|iem fluido ubivis in eKtetna rupetfideiUatam, inuiati polTunt , 
V!S^ nifiquaretius autfigura fupeificiei alicttbi routatur, automnei 

fluidi partei intenfiEia vd lemiMic fcfc [wemendo difficiliua v« 

&dliba Uhuntai inRi fc. 

PROPOSITIO XX, THEOREMA XV. 

Si ( b ) jSWiii A*r/o , & « it^iaUbm S ctntr» difimiiiii /iiHmgnti , 
fimdo ^hxTicB cmuentrieo immihalis fmlti fmgida vrrfm cm- 
tnm mtius grtniieat ; fu^inet findiau ptndus cylindri , cujus 
tnSi itquiUis ejl fitferficiesfimii, & dutndt eedem 9«* fuidi 

iiiciinAti«''- 

SitDHAffupetfides fiindi, 
St. A Rl fuperficies lupenot 
fluiiJi. aupecficicbus rrfmi- 

i BfK, CG t , 



im. Prem^ ergo liiperfi- ~- 

I fiiprema A E v\ fvm^ia giavitaiix pi^inEB, <juS & om- 

li ) Sif.ii!difiliiiiil &c tM- BBB Illdnin Bi , RlolnBlf 11, EiniB- 
liiIcrLini;, lii^iCci., EBiiiuii di- lu iii dioi rha tana m iKMOiaaw 

lontin pcrfciiJi.uljra elf njjqiB, K ' ' - — '- ' ' 



yniliitiiidi- dKnDinDtlBn>&rt"^'^>R 
nAiKificic) dm Ivainftiii hips ilicfbHeni aoi 
mJitBBa: bivi caua tjp ^l^siav 
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nes o fiipRnii partea Sc roperficiet fecunda B FK(ptr pnp. Da Ma> 
xir.) proC') menfiici fua aqualitei ptemuntur. Pce'-' 
przterea fuiwtficiea fecunda BFKvi propris giavitalis, qi^^LiE^ n 
addica vi ptiori fecit pieflkinein duplam. Hac ptellione , pco SEcu^a 
menfilca lua, & infupei vi piopiis gcaviladii id eft, preflione ^eqt. V. 
tiipli utgetur rupecficies teriia CG L, Et fimilitet preflionc 
quadiuplii utgetur fiipeificies quarta, quincupla quinta, & ficxv'"*' 
deincepi. FreAio igicuc qua fupetficies unaqua^que utgetut > 
non elt ut quantitaE folida fluidi incumbemis , fed ut numcTui 
otbhim ad ufque fiicnnutaccm fluidi j Sc Eequatuc gcavitaci oi- 
tne infimi multij^catc per numecum orbimn: hoc eft, gravicati 
fuUdi cuju» ulcima lado ad cylindrum pcsfinitum ( fi modo or- 
bium augeacuc numerusfc muiuatur craifiludo in intinitum , lic 
ut actto gravicalis a fuperficic iniima ad fupicmam coniinua led' 
datui ) tiec catio ^qualitatis. Sullinet ergo rujicrficics inliina 
pondus cylindri praEfiniii. Q^E.D. ('') Ei fimili argjnien- 
tuione pant pcopofitio , ubi giavius decrefdc in cationc quivis 
aflrgnaiii dilbniia: k centio , ut 5c ubi fiuiduni furfum rariui elt, 
deorfum denfiui. £. D. 

Cinl. I. Itptut fiindum non urgetat ^ toto ftuidi iiu:umbcn- 
dspondecej^ted.eamlblumniodo poikderitpittemfuninci qux 
in propofiiione de&ntnmt; ponderc nliqi» i fluidi figura for- 
nicaia &ifleiUaia. 

Ct- 
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DeMo. Carel. a. In K<iualibm tuium i centro- diltuuiis ekdein (ba- 
•TuCaK- ett piefBonis quantiias, five (*} fiipei&ciei piefla fit hori- 
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a^nfipinllekvdpErpmdiculaTUvdobliqaaj five(r)flutdani, DeMo- 
rupafide ftelj& liuiumcoiitmuanun] Cxmt perpendiculariter^'^ '^* 
feciradumliiKam leflam, velferpit cbliqi^pet tonascavitates^^^ 
Accuale*) eafipe ifigdaies vd nuxime iitqiularea, Binpla* vdsEeoBD. 
tmgufiiffliiai. Hitbe dtcamftantiit pteffionem nil mntsn cdli-SEcT. V. 
etuii apduando demoidiationem dieffematia hnjut ad ca&t^^ xx:. 
ungulos flmdonun. xv.'°*' 

Qnl, j, Eadem deitionfiTatTone colligetut etiam ( per pnp. 
VX, )qiiodfluidigiavi»panes nuUum, expidlione pondcris in- 
cnmb^iti^ acqGinmtinoiuminter fe j fimodo exdudatur motus 
qA ex condenlatione oriatur. 

■ Qnl. 4. Et pioptere» li aliud ejufHem gravttaiis fpecificB 
coi- 
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DEMo-corpiiE, quodfitcondenfitiwiueiqmt&biiiei^iatmr.mbocflu»' 
TuCDR-df, , id ex pieffione ponderia inctiinben^ nallain acqaiiet mo' 
'l^b^ tuni: non defcendet, non ifbendeti non oogetut SfframSaxa- 
Sbbomp. nmtace. Si rphauiaim eft , manebic rphtnicum , non otdMif 
teer. V.tepKflionej quadiatum efl , nunebit quadiatum; idqucfive 
har.xx.n)olle(it, five fluidifliraum j five Buidoliiieri imiaiet, livefim- 
xy™* do incumbat. Ilabet enim fluidi [lars quilibet intema nm- 
nem corporis (ubraecfi , Sc par eftraiio omnium cjufdem mi(g- 
nitudinie , figursE 6c gravilani fpecifici fubmerforum corporum. 
Sicoipus fubraerfum fervato pondere liquefccret 6c indueret for- 
mam tluidii hoi^ fl priuEarcendciet,vel delcenderet, veles pref' 
fione figuram novamindueret, etiamnunc aTccniJeret, vdde- 
lcendere^.vel.£gi]ram iwvam induere cogeretui: idadeotjuia 
gnvitaa ejin cKtnxqneitmtaum canCepennatieni. Aiqai(p«' 
cdjT ^iXix.) jamqaicfceiet& figmamietiiieiet. EtgaOc 

Cord. f. Proinde coipas quod fpeciiicc graviui eft quam. 
fluidum ilbi contiEUum , fubiidebit, & quod fpecifice levius. elt 
afccndet, motDmque 8c figutie muiacionem.confcquetur, qoan- 
tum oxoeirus ille vel defcaus gravitatis efliceie poffit. Namque 
excciruiiUe velde&Qusiationemlubet. iropuUus, qno cof[Ht> 
in cquUibrio ciiin.$luidi'paRibiucotiSKutiiiR.i-uigetiii; Oi. 
compmaii poceftcniaeiccafln v«l deleftB.pondeii» in Gmce t£> 
teniii^ libiEe. 

Cunil. S. Coipotum igitur in fiuidis con^mtomm dupltx eH! 
gravitas , altcra veci Sc abfaluca, altera apparens , valgsris 
lomparaciva. Gravitas ahfoluta cft vis tota quii coipus dooiliiinn 
tendic: tebtiva & vulgaris eft excefTus gravitaris quo coipus. 
magis tcndit deorfum quam fhiidum ambiens-. Friorit gennia. 
gravitate paitcs fluidorum & coruorum omnium gnLvitantiii' 
locb fuis : idcoquc conjunftis pondcribuscomponuntpondui.lo- 
tius. Nam tomm omnc gtave cft , ut in vafis iiquotum pto- 
nis experiri licet ,' Sc pondui totius sqaale eft ponderibue. om-. 
nium pattium, ideoque ex iifdemootnponitur. Alterius. gene- 
ris graviiate coipoia'iK>n.gtavittuit in.locis fuis , ideft, intet. 
' fe «illata non pta^giavant] fed mntUM ad- defcendendam cona- 
tui imjietUeiina pemnnent.in.lads.&i»». gerinde. ac Si giavia- 
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non ^CBt. QiiKina^luntEcnonpnegiavant, vulgu* gia- Mo. 
via non. iudica^ Qus prEEgravant valguB gavh judicati qul- ™ Cok- 
tenus aeris pondeie non luitinentuT. Fondera vul^ nitiir aUud 
fiint quani excclTuE veroium pondnum fupu pondusaeiis. Un- SEcutiD 
de vulgo dlcumur lcvia, quae funt minus ^via, acriqucstLT, V. 
^cgovanti cedcndo {upetioia petimt. Comparativc levia runt,''"'' 
non ver^i quia defcendunt in vacuo. Sic & in aqua coipoia,jjy'''**' 
qure ob majotem vel minorem gravitatcm defcendunt vcl af- 
cendunt > funt compatativc & apparemctgraviavel levia, 6c eo- 
nim gravitas vcl levitas cemparariva & apparene ell excofliu 
vel defc£tue quo vcta eorum gtavitaa vel iupetat guvitatem a- 
quz, vel eii liipcratui. iiec piaegr&vando do(ceit: 

dunt , nec pisgravanti cedendo aTcendunt , etiamTi veiit liiit- 
ponderibus adaugeant pondut tcdot, compaiadve tamen & 10- 
icnfu vulgi non gravitant in sqoa. NUa fimiUt eft honim ca~ 
lijum demonfhatio. 

QriJ. 7. Qua: dc gravitatc demonftrantDi, obtinem-in aliit 
quibufcunquc viribus centriptnis. 

GvbJ. 81 Froinde ft me<£um , in quo corpus aliquod mo- 
vetui, nrgcatm vd ^ gravitate propiii, vel ab alia i^uacunque 

centiipBti & cpipua ab ^dem vi uigeatur fbmus j diSe- 
Kmia vinum efi vii ifia motrixj qnam in piscedcntibus pio- 
po&ioiubudutwiii^centnpetatD confidetavimus. Sincoipuei' 
vi iQa urgeatni' levius, diBeteiuii viiiuai pio vi centtiliiga ha- 
beri debet. 

p. Ciun aulcm fluida premendo coipoia inclufk non 
mnent eoium (igura: extemas, paict inluper ( ptr csicllarinni 
fnf. XIX. ) quod non mutabunr Gtum paitium intcTnarum it>-' 
ttr le ; proindeque, fi animaliaimmergamur, & lenfatioonuus 
a molu partium orjatur; nec liedcnc corpora immeilai nec fere- 
filioncm ulUm excitabunc, niR quatenus hxc corpoia a cotll^ 
preflione condenfari pofiunC. Et par eft racio cujulcunque cot- 
poTum fyllematis fluido compiimcnte citcundaii, Syftematis 
paites omncs iifdem agitabuntur moribus, ac fi in vacuo con- 
ftituetentur , ac folam' reeinerent gravitatem fuam compatati- 
vam , nifi quatenus ftuidum vel moiibus eaium nonniliil lefiftat,. 
«b1 ad:eafi]aii compKlSonc conglutinandas tequiiatui,- 
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DbMd- 

WiCba- PROPOSITIO XXI. THEOREMA XVI. 

Ubis St fndi agaflam dn^itas nmpnftnni pnpvnimdii , & parttt 
Semm J trf ««r(p*rf difiamis^s A canr* rtcimti erwwiww. 

rt^itt ^^^*"*^- '^''^ ^'^<^^io^fimamm cw 
T..ai. timii frepanimaUi, dtiftaiei flmdi in Ufdtm ii^St trmfi 
ZVI. Mi'dn ctmtitmi fnpmtimalti. 

Defignct ji Tf fixidum fphiricum cui fluidum incumbit, S 
centtum, SA, SB, SC, SD, SE, SF, &c, difbntiai con- 
limie proprtionalcs. Ejigantur peqjendicijii j4 H, BI, CK, 
D L, E M, F N, &i.c. quse fmt ue denfitates medii in lodi 
A, B, C, D, E,Ti U {s) fpecifica gtamiate* in iiiaem 
, , A H B\I CK 

loei» eiunt ut-;^, flccvd, (>") qood perinde 

. jtH B I CK „ 
' ■* ■3^' BC' CD' 'Wge primlunJiMgrwriuie» 
uiutbnmter coRtinuari ab ^ni B,i B aA CiCtAD, Scc. 
6topet ipada» dectetiw«& in pmiais £, C, Z>, Scc. (') Et h» 
gta- 





pRlNCIPrA Mathematica. 
gravitates dutia: in altuudires AB,EC, CD, 
atc. conficicni ptcfliones AH, BI, CK, 
dc. quibus funduni yiT { juxta iheote- 
ma XV. ) ufgelur. Suliinet etRO particula /1 
prclliones omnes AH, Bl, CK, DL, 
{ ' ) pergendo in iniinituni ; & particula B 
preRrones omnes iiraiiet piimam AH;Si. 
panicuta Comnes ptiter duas primas Jl H , 
Bli&i ficdcinceps: ideoquepaniculi: pti- ' 
ma; 'A denfitas AH , eft ad paiticuli Ce- j 
cundx E denfitatem BI ut fumma omnium ' 
A H B / + C K+D L, in infinitum, 
ad loiwnam oaaittiM B 1 + C K + D L , 
&c. Et £ i denfitHi fectindsB £ cft ad CK denTiEatein tntiaf 
C, otfummaemnium B r+ CK+D £, fitc.ad liimmainom- 
oium CK+DL, dc. Sunt igitur rummEeilix diiJnentiii fdu 
AH, BI, CK, &c. pTopottionales, atque ideo continu^pio- 

rinionalcs ( fer hujus Um. i. ) pioindeque difierentiae AHr 
I, CK,ecc, fummis prapoitioiules, funt etiam contintic pto- 
pordonalcs. Quaie cbm denfiiates in locis A, Bt Ci 6cc, 
fint ut /J, B i, CK , Scc. emm etiam hz cont^uii ptD-: 
pottionales. Peigatui per faltum , & ex tequo in' dlftanms' 
SA , S C, S E continue proportitMialibus , erunt denfitates' 
AH, CK, £/W continucpiopotiionales. Ei eodem argomen- 
to, in diftantiis quibufvis continu^ piopotttonalibusSyrf, SD, 
SG, dcnfitjtes V* W, D L, GO eiunt continuepioponionales. 
Coeant jam punfta A, B, C, D, E , &c. eo ut progieflio 
gravilaium fpecificarum a Hindo ^4 ad. fummitatem fluidi conti- 
nua leddaiur, & in dillantiis quibufvii connnui piopoioiinafibiu 
SA, SD, SG, dcnfitatcc^//, D L, GO, lempei euftentn' 
coniinue piopottionales, nunebunt euatnnum continut propoFr 
tionales. 0. E. D. 

Co. 
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0- Carel. Hinc (1 deiur dcnfitis fluidi in duobus loda , puta A 
colligi potcft cjus denjius in alio quovis loco Cen- 
■ traS, afymprotis teilangulii S 0, S defcribatur hypctbd» 
. fec^ins perpendicula Ati, E OT tajt, e, q, ul Ecpei- 
V.pendicula HX, MY,TZ, 
ad afymptot<m 5 X Aaw^a , 
^ mh, mtct. Fiat ae^YmtZ 
ad acciim datam Ym hXax aiea 
data E e q Ozd aieam datam 
£^aA; acUnea Z i produOa 
abCnndet Tineam Q T denfitati 
piopotrionalem. Namquc fi U~ 
neie S^, S£, S^funt con- 
tinue proportionaies , 0) erunt 
s £ i a KeaA «qua- 



, & indel 



nales Ymt Z, XAmr eiiam 
sequales , Ct linea SX , SY, SZ, id ell, AH, EM, O T 
{ ">) continue propottionales, ut opottet. BctilmcsS A, SE, 
Sp obtinent alium quemvia otdinem in feiie conrinue propoi- 
■rionaliooi, linra AH, E M, Q^T, ob ■ptopoirionalw aiew 
I^peiiMlicui (■) obtinebum eaiklem oTdiiina iii ali> ftne 
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JROPOSITJO XXII. THEOREMA XVII. ^^c^ 

Sit fmdi a^ujdion dti^ateomprefanifriipnionali!, & ^'"""^"''ijaBi. 
,■ i.grovitaK tfteiratis di^aiaimm fuatim i cenm tttipmi fra-StcvaB. 

fwr*bnaU darfim tr^uMwrt die» i»d, ( ° J /1 dipaiai^ pmagtKrSBov. V. 

m frem^mt , de^OMt fiAU M Ui dipmib *nm ">|^ 
, frogrrffimi gtvattTieS. TMiaij 

' Ve&sa.txScemaTn., U,SA,S'Si SC,Sl>tSE^\3atau 
inpio^eilionc geomcttici. Eiigai)tiiipeipei)dtcid« i^if, Sli 




'CKitic; qw linmflciiilidenfitxtn inlodf^, 5, C, 

E, 

C») ' 'SiMf i^uuiii hm Hui h poAoig» nr^i». « ftrin dicin Pn- iTf. 
tnpTgiili in^, 1«, cpai iJm eft , fnfla *M^>. 
a u& fnituBur <l>fliiiiis BC waui Ka. Cor. I. [• ««RflW M«It<f /iOm 
froa Gnt iE pngff&K .«hmEdcf. ten-t frton. HniSinai ,J,iftthm 

» _Sa\imaa naiaauKi JiaaiB tge'm imnm «nmJi immiSitiiMSmilm- 
Uaeial pimii u a w. Mu6ctiraH«iiioiii- ih* «pnntla fKr imti (Himi m- 
iil,apaubiiarumii<iSaatUfrl- mlMU U iXnmlaii imr £1. mhimil 

mhe: ElfiiifoktplHlinaiBDiiiiraa B, Ci F lU Jcdilinptialii- 
aiiiim 11 tmniiii foiiii Bidfibf^iiBi- n inpls ' M , H , F , ^t- 1 la. 
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DeMo £, Scc. ic iffiiis graviutcE ( r) fpecifics in iifdein locu «mnt 
TuCoR-^ M . BI CK , . , 

^l"""' SjT^' Tfq' Tc^' '^'"BC ™« 8»«tate* unifenniiei coiw 
Secund. unuaii , piimini ab ad B , fecnndam a B ad C, leitiun i 
SSCT. V. C »d 



C:£= F:B. I^iai wqueHnafiiBOM dBonanfi». 

Pi ;=^: viStBmmr te^..iiiai Conllafionini i nnlfl cA 

^XAiBKf^M:» Tbnn. I. oiiiun inmliiiu ptfnJUi 

iJui ufmlniir , mia mul&aiBi iigi- titirnlt^tiiimigiin^Sa/iifiimtyHfwm 



iMiH^C — K-.H; <iam&Ci—ll=l nrindl niHium .tnniiBnm 1 pfiiro idE 

«,rtla— iM; M^S:If,(sl,pirdcfa. lneBlflMMiiuinBiKi, nnae punTlirM. 

go;Kir.^cAfl;W=Di^PejoBj-iM! kHh. 

^^«iA^ilm"i|rmrBj^^ii^^ /■■/jiiiw/i>™i'«"^C^£lM^^ 

fcE<>«a>iii'r A&EuHUnMl Ch» i, £ i c_ l £ . 

^aim fafaniilHppu JeiM ii fcw to fi -B^B- — M B' — 1 M'B—ja B—i ftf 

■nmniBiRniiiKnuiipranfiiiniiiiKTpn- Sed IH lin iKipioti ^umdnnita j|, ■ 

■m&uldmnmfiiiij Sbtanittmiiimi — M,S — iM, I— 1 M,£ — iiNqiicinK 

■litiniil, diKccniiil^iiniiM, ntiniiiii lafromSoat iiiihmciicl i &jiiftc 

Kraiimi ili r, idklH^t k ciHednK R IcM^. ncHnSn imda nHt ifk 

rm,M:t=B—%M:K <l.s.Jl,m. decntceni * amnixa pmniceJini, 

Cor.J.I>n>««pbwMii|&JJi<Diida,in- mniim GniEi neniiiiiin pgfnn. 

■iH»Ii«Iiinii«^;i.J:teniiiiifrio>i {p)-Or«i™rjferi|ft»toi!|ta.i«<i 

jM/«lii«>.>nr».id'Wli><«<«<4 Ir»«(}».tlJi). 



PRINCIPIA MaTHEMATIGA, I^p 
Cai D6K. Et duQx in MtaSoa-AB, B C, CD, DbM»> 
D E, Se&-vet, quod pptmde eH, in dilhntiuS^, SB.SC,''^^^ 
Sic, alntudinibus illb iiropottionales , (i) conficienlexponeii-'?'^*' 



pteflionum -^. 



&c. Quire dum denfitaiesc- 



Hnt ut Iiamm prellionum liimnue, d 
— £/, £1 — CJC, &c. enintatfiiiiunuumdifierentiEe-j^ ,x 
B I CK 

-g-i&e. CerttoS, tSytoitvatSA, S» ^dcdbKnt - 



hypecbota quxvis , quc fecet perpendicula A H, BI, CK ; 
&c.in a, b, e, &c. ut & perpendicula ad afynwtoton Sade- 
' " n*, i,*, 6c denlintumaiffeienriK m , 

« v> &£. emntat , ^-^, £cc.EtteSangiilar«Kfi,air 

, . AH*tk BI*'ui , .. 

nai, Ok. feutp, »j, ficc. ut — — SB~ ' 
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DsHa-ea, vtAa, Bb, tac Eftenimt(')esnatuiilhypetbd«i SA 

poKOH. ad " jd 5'. ut r i ad j< a » ideoqne ' g equale 
LiBEE Bl' ■ 

Sscr, V.-^"- fimiU argumento cft — — «quale B i , tcc. C). 

xxu.' Sunt auiem /}e, Btt Ce, flcc continue ptopotriDnales , fic . 

vwi"*' propteteadiffeienriisfuisjia — Bi, fii— Cc, &c.proporriona- 
les; ideoque difteteniiia hircc ptopoirionaUa funtiectangula tpi 
tq, &c. ut fi( fitnunisdif&reniiaium n — Ccve\/1a — Dd 
fiinim* teaangalotumip + B^vclip-l-d^ + wi'. Suneo ejuf- 
inodi tetmini quam plurinu , Bc fummi oinnium diffetenrianim » 
puta Aa — Ff, eiit fumm«; omnium reOanguIotum, puta xtAi7> 
ptopotrionalis. Augeatui numeius leiminorum & minuantut 
dillanriE punflotum ji, B, C, Scc. in infinitum , & ( ■) re- 
ftanguU illa evadent zqualia arex tiypetbalic.i: zc h o, ideoque 
huic ateae propottionalis ell dtfierentia A a — Ff. {") Sunian- 
tut.jam dinanria: qiij;llhct , piita S , SD, S F, in pro- 
gleffionc mufici , &. ilintrcinii /! n^n d,Dd— Ff erunt 
iquaies ; & proptttt::i dil&roimis liilce iitoportionalcs arese 
I /i I X, X l n z i^qualcs ciunt inter fe, 6c denfitates S l , 
S.n , S:^, id ei[, j1 H, D L, F N, i^i contmu^ piopor- 
potiionales. E. D. 

Cml. Htnc fi dentot fluidi denntatcs daK ^iUEvift pala 
AH&Bl, dalntut stetthi», baium difl£ienttE twie^on- 
dcns; 6c inde inveraetur dcnfiEas FN, ia altitDdiiie qnilcun- 
que SF, fumEndoateamtAnzadaicamillamdatamijiKtit 
eft d)£tmia .iJii— F/ (r)addifia:eniiam Aa—rBi, 




Digitized by Coogle 




Diciilized Dy Coogle 



i8z Phii.osophi£ Naturaiis 



DtMo-in pcogrenione uithmctici; denfitates AH, Sl, CK, icc 
TuCoft.gjimt in progceflione geonwtrici. Et fic in infinitum. Rur- 
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lus (i gtavitas particulaTum fluidi in omnibus diftintiis eadem M<i' 
fit, ■& diftantise fint in ptogteflione itiihmetidi deniitates ciunt Cor- 
in ptogteffione geometnci I uti Vit Cl, EdmiaiJn Wi»?W«i in- 'S^"' 
venit. Si f^aviias fii utdiftinm, & quadiatajdiftuuianim fintsiQ„j,g. 
in progteffione atithmctici 1 denritateserummftogreflionegeo-SBCT. V. 
metricj. Et fic in infiiiitum. Hxc ita fe nabnit ubi flutdiP^f. 
comprdrione condenfati dcnGtas eft ut vis compieflionu i vdi^^^^ 
quodperindeeft, fpatiiun afluido occuiiatomieciptoce uclnecxviL 
vit. Fmpnfliitudisconden&tionisleKeii utqiKidcubuavii 
compdmcntwfitut ^udEati^quadiatnmdenfitatii , rentti^ica- - 
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DBMo-ia ratio vis eadem cum quadruplicata lationc dcjifnatis. Quo 
•to CoR- ij, jjifu ^ f, gra,jtas eil tcciproce ui quiidratum diflinti» i cen- 
*LiBER '^^"'''^ reciproce ut cubus diilantije. FmEMuc quod 
Secdhd cubus vis comprimeniis fit ui quadiato-cubus dcnlitatii. 6c li 
Sect. V.etavitas cfl: rcciptoce ut quidraram dtlhntiiE , denlitas eiit rc- 
V'or. ciproci in fefquiplicita raaone diftantis. Fingjtur quod vis 
Tmwi. comprimens fit in duplicata ratione denlitaus , 6t gravitas re- 
xm cipcoce in lalione duplicata diilantia; , & denfiias cril recipro- 
cc ut diftaniia. ( ' ) Cafus omncs pcicuirere longum efleL Ca:- 
tcriim per eKpeiimenla conftat quod denfitas aciis fit ut vi» 
compriniens vel accuraie, vel faltcm quam pioxime : Sc proptetea 
denfitas aetis in aimofphaia ien£ dt ut pondus aecis tow» ia- 
cumbeims , id e&, ut aloQjdo meicuni in batoraeiio. 
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iStf PHlLOSOPHlfi NaTORALIS 

r PROPOSITIO XXIII. THEOREMA XVIII.: 



4 ,,n,^r,Skm 



In c 



a \sAen.AB, ab: Sc ('} rak- 
QiaUa continentia A B eui.- 6c 
islatere plano ABCD capiatiu qto- 



ctcatum D F squalc latcr 
plalu) cubi nuDotiG li £ ^ & 
ex.hyppthen } prefilo, qua 
tfuadiatum urgci ilui- 
dum inctufum, erit prcf- 
fionem , qua iDud quadra- ' 

tum d b urget flutdum in- 

ctufura, ui racdii denlltatcs " ^ 

ad invicem, lioc ell, uto*™*, lAAEciib. Scdpreliio, qui 
quadratura D B urgct fluidum inclufum , eft aii prciTionem, 
qua quidratuni D t urget idcm tluiduTii , ut quadiaium D B 
ad quidtatum D P , hoc eft , ut ^ B ijiiad. ad o i anad. Etso , 
ei squo, prellio qua quadratum D B orgct liuTdum , eH ad 

iireDionem qua quadcatum d h urgct lluidum , ut ii £ ad A B, 
'kuua FGH, fgk, pecmedia cubonun duQiSi difhnguiitut 
fluidum io di^ paitea, Sc hc fe muiuo pietneDt iifdem 
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viribus , quibos premuntur 3 planis AC, a ci liocell , in pro- D^Ma- 
jxjrtione 0 J id AB : ideoquc virca cemrifugce, qiiibu; lia: prcf- 
liones fuHineiirar , funl in eadcm rarionc. Ob eurdem parti- 
cularum numnum iimilemque fitum in utroque cubo , viretSBcuHD. 
<]jas panicuUe omnes fecundum fiaia FG H, fg h exeicentSEi». T. 
in omnes , funt ut vires quas Gnguia exercenc in fingulas. 
Eigo vire« , quas {ingulie exercent tn fingulas fccundum ph-Tat 
num FG H incubo majorei fiint ad vitesj quas fingulas c)t«-*VIIt 
-,nt , in fingulaa fccundum pianum/ E * in ciibo niinotc , ut 
> ad .4 £, Jioc cft, tcciprocc ut ainantis particijlarum ad 
invicem. E. D. 

Ec vice versa , fi vitcs particularum fmgulamm funt reci- 
proce ut dillantiie , id eft , teciproce ut cuborum latcta A B , 
a b % fumms virium erunt in eadem ratione , Sc prelTrones la- 
icrum D di ut fummE vitium; & prefiro quadrati D P 
ad pteflionem latetis D B ut a i ifiiad. AB quad. Et , 
ex vquo ) pieflio quadcati D P pieflionem- lateris d t vt 
a i cui. ad A B tKb. id eft j vi> compieflionis ad vim C<Kn- 
pteSotna ut denCDs ad denfitatem. \Q, E.D, 

Scholium. 

[<) Simiii argumento, fi putiodatuin vites cetitrifiigs fint 
leciproce in duplicata raiione diftantiaioin inter cencnj cubi 
viiium compriinentiuffl enint ut Ciaadnm-ijuadrata dcnliialum. 
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Db Mo- Si vLres centrif jg;e fint reciproce in ttiplicaia vei (luadraplicad 
TuCnH-[^[jorie dllianriarum , cubi vitium comprimeniiuni erunc ut tpia- 
TiEER "itaio cubi vel cubo-ciibi dcnrnatum. Et univetfaliter, ii D po- 
Secund di"*""^ , & E pro denfnaie Huidi comprefli, Sc vi- 

Sect. V.res centtifugie fint teciptoce ut ilifianti^ dignitas quailibet D 
PnoT. cujus index ell niimerusni vites compiimemes erunt ut late- 
ra cubica digniiatis E"*', cujus index eft numerus n + a : Bc 
xvil. contca. Inlelligenda veto funl tixc omnia de panicularum vi- 
libus centri£jg'ui qux tccminanlur in parliculis proximis, aut 
iMin longe ultra ditRintluntur. Eiemplum lubemus in cor- 
poribul magnelicie. Horum virlus altraQiva tetminatut [ci^in 
rui gencris cotpotibus fibi ptoximis. Magnciis virtus pet in- 
terpoficam laminun fciti conttahitutg fc in Uiiuna fei^ tcimi- 
naiur. Nam corpon ultetion hon tam a. magnete quam it 
lamina traiiuniur. Ad eundern modum fi paiiiculK lijguit. 
alias fub gcneiis paniculas fibi ptoximis, in paiticulas auiero 
tetnociotes vittuiem nuUam exerccant, es bujufinodi paitia»- 
Ea cmtiDonentut iluida de quibus aSum cft i&luc propofi- 
tione. Quod li patticulz cujufque vimu in infiniatin pio|Mge- 
tot, (')opus etit vi majoriad aquakm coiulenfttionem 'tiw- 
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joti: quaniicaiis (luiiii. An vcio nuida ekHica ex paiticaljs De Mo- 
munio fiipainibus conllent, liusilio phyficaeft, Noi propcic-'"' ^oh- 
atem fluidorum ex ejufmodi particulis conftandum miithema-" 
aai deoMidhavimus , ut philolbphiE anfam pixbeamus i^uk-s^^i^hq 
AioDfai illam tcaiSsndi. SscT.vi 

S E C T I O VI. I?L. 

JIYIIL 

De i^ofti & rejifietaid corpomn _fimepeniMo- 
rum, 

(«> PROPOSITIO XXIV. THEOREMA XVIII. 

puamitatts maitritt in cirfaribiis fimffendulii , ^mram tentra ef 
cillaiiimirm d Cfittra fufftnfitiiu Mpalittr dijlant , fmt in ratia- 
ra comfn^itd ex ratimt fandamn & Tetiene dtifticata temfQrim 
^ciUaliiimim in WiKM. 

.Nm vdodta*» «QaiR data vu iii' iiA mateni, dato tem- 
fte gmeiBe poc^i eft pt vti Sc teti^uc ifiieQe , 3c materia 
■vNne. ' Qua aacftt eft vis nt^ tempns vd minoc ma- 
tfm-t ei laajoc genenbiflit velocttu. U ^iod pei motus te- 
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^DDMa.,,,., [l.c.r,<h„Mn.„fcll.mcft. (^) Jam vcco f, pendub ejuf. 
JoHUM ' 1 rtiotrices Lr iocis a perpendiculo 

LiflSH aqj-;lit>-t 'lill-i"'ii*-i= wntui pondLTa ; ideoque fi cocpra duo o& 
St™nD. cillJ"oo dcfciLbjJu arcui aqualet, & arcus ilii dividantur in 
SiCT.VLparccs iquales ; clim { ' ) tempora" qujbus coraaca delcribam 
litv . iingulM arcuum pattes coiterpondente» Imt lU tempoca ofcU- 
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Ijiioiium-iotirum, cf) enint ve'ocitates ad invicem in cot- DeMo- 

r.:rp.mdentibu! ofciltalioram panibus , ut vires moitices & to- Om.. 
ta ofciUacionum tcmuora AiseSie & quaniitstes maleria: 
ciproce : idcoqiic q.tiniitsles matcti;E ut viics & otcilbiio- 
niim tempora dircitL- 6i vclijfitjtc^; lecnToci-. (§) ^nl vc-Seci.VL 
locitates r;;ci|iioci Diit ut ;.;.i1|-ol,i aiqiit- ideo li;m|:oi.t '''"I^^^y 
leSte 6c vclociiates reciproci; lunt ut quadiati tcmporum ixheo»: 
& propterta qiumtinteG matecix &n( ut vkes motciccs & qua-SIX. 
drua tempoium, id eft, ut ponden fic qiiadrata Rtnponun. 
(tt) 1I.E.D. ^ 
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I<)4 PhIIOSOPHIjE Natcralis 
DeMo- Carel. 7. Et ( " ) hine liquet tatio tum compsrandi cor- 
Tu Cjr- pora imer fe , quoad quantitaiem mateiii in finguliE ; tum 
roKuM. compatandi poi\dcra ejufdem corpoiis in diverfis ioda, { p ) 
S.cusd''^^ cognofcendani variationem gtavitatis. FaQis autem ex- 
slut.vi. perimentis quam accuiati£BmiB itiveni femKt quantitatein ma- 
piDr. tetie in coipotibw fingufis eonun p<Hioen ptopottionalem 

^ TROPOSITIO XXV. THEOREMA XX. 

Glljwrit fancftndula qtibm > in rncdio ^hovSi, rtfipiur in lAthnr 
manaetiruni temporis , & corpera fiineptndda qmr ia ejufdem 
gimitatis ^icijicx media raa reffcatc miveniar , efciHaihnts 
in e^lfidt ndem tcmftrt fcragml > & arcnian fartts froper- 
tkiialtt fimd d^triiani. 

St cydoiditatcus, quem civpUE Dtemporequovisin 
medio non refifteme olo^uido dcfcritHt. BiTecetutidanin C> 
ita m Cfit infimum ejuE punQum; Sc eiit acceleratiix <^ 
corpDE uigetui in loco quovis D veldvd£ut(^) lcwigini- 
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PRINCIPIA MaTHEMATICA. I^J 

do arois C D vi:l Cd vcl C E. Exponaluc vis illa per cundem De Mo- 
arcum; & cum trfilleniia fit ut momenlum lemporis , ideoquc Coa- 
dctut , cxponatur eademper datam arcus cycloidis partcm ^'-'■^L^g^' 
d lumacur accus O d in radone ad arcum C D quam Ii^belj^^^Q * 
accus 0 B sd arcum C B : tc vis quii corpus in d urgctur in Sbct. VI. 
medio refiftente , cum fit excelTus vis C d fupra refi(lenlianiF>o'. 
CO , exponetur pcr arcum 0 d, ideoque crit ad vitn, quaj^^ 
corpus D ui^ctuT in medio non idillence in loco D , ut ar-zx. 
cus 0 J ad MCDtn CD i tc ^ropcerea taam i& toco Butu- 




cus 0 B ad arcum CB. Proinde fi corpora duo , D, d ereant 
ile loco S , & his viribus urgeancur : cuni viiea tiib initio llnt 
iitarciis CB icOB; (') enint velocitates primae Bc arcns 
primo dcfcripci in eadem raiione. Sunco arcui BiB D, UB d, 
axcas leliqui CD , 0 d erunt in eadem ratione. Pioinde vi- 
tcsi ipTu CD, Od piopoctionalec manebuntin eadem latio* 
ne ac liib aiitio , Cc pioptecea cotpota pergent .atcui in dL- 
dein radone limul delccibere, Igicui viies Sc vdocicatet SC 
aicus reliqui , 0 i renipet enuu uc aicus toci CS, OBi 



mrpiiij defiriftt ltm.X 
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DsMo-at propcerea accus illi leiiqm (•) fimul defcnbentur. Qnue 
Tu Coft- corpora duo D , d finiul pervenient ad loca CBc 0 , alieium.' 
^L^B^ quidem in medio non TelilleMe td locum C , Bc alterutti in. 
Sbcund tefiftente ad locum 0. Cum autem velocLtaies in C 

SBCT.vi. ^ 0 Cnt ut atcu! CB, 0 B ; eruni arcus , quos cotpoia ul- 
pmop. teiius pergendo fimui defctibont, in (') eadem Tatiouc. Sun- 
t1S^'oi. *° &. 0 f. Vis qua cotpua D in medio non teUllen- 

XX. ' te retaidatut in E efl ut C E , St vis qua corpus d m mtdLo 
refillente tctatdatut in i cft ut fmnina vis C r icii:lcni:ic 
CO , id ellut Oe; ideoque vires . quibub corpnia ri.iar(ian[ur. 
funt ut atcubus CE , 0 i piopoiiionales :iicu; C £ . Oijpioin- 
dequc velocitaies , in daia ilia taliane icrarJjtx . mjnent m 
eidem illa d^ia ratione. Vcbcnaics laiui oi arcus uldem dc^ 
rciipti fempcr funt ad invicem m daia lUj liinoni^ atcuum CB. 
& 0 £t ( ° ) propterca fi lumantur arcus ton ^ B, a B iti 
eadem latione , corpoia D , d lanul defcribent bos aicus, & in 
locu yiet a mouim omnem fimul amitlent. IfochconEB fant 
^{iturofcilladanettoKBg & ncabus totie£>^, B afmpordcaa-- 
tcs funt arcuum partes qucUbet BD , B d vdB.E,.Bt qn». 
Cmul defciibuntur. E. D. 

Cerel. Igitut motus vclbciflimus in medlo-iefifleiUe iion in- 
cidit in punilum infimum C, fed ( ') leperitut in pan&tiBbO). 
quo arcus totus dcfcriplus a B bircc^tur. £t cocpoB liibindc^ 
pctgcndo ad a , iildcm gcadlbue tetatdattu quibus.antea accele'. 
cabatui in defcenfu luo a B.adO.. 
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DEMo-atcus tod ; leriHcntia; vclocitaiibuspropoTtionales, miDt ettam 
TU Coa-^^ invicem ut iidcm arcus. Proinde fi viribus motiicibut i »a- 
viijce oriundis, qusermf ut iidem arcus, aufcrannir vel addiin-. 
SnciisD '™ rciillcntii: , erjni differentije vel furami ad invicem 
SecT.VI.in eadem arcuum rationc r cumquc velocitatum incremcnti 
Ptor. vel decrementa fint ut hx differenlii vel fiimmje, velocitates 
iMioii. femiie! erum ut arcustoti: Igitur velocitates , G lint in aliqua 
XXI. csfu uc arcus toci , manebunt fempei in eadem ratione. Sed in 
principio motus , ut corpota incipiunt defcendeie 8c arcua illos 
dsfcribeie, vires , cum fint aTcubuE proportionales, geneiabutit 
velociiatcs arcubus propotiionales. Eigo velocitates fempcr enmC 
ut aicuG toti derccibcndi , & propteiea aicut illi limul ddcriben- 
tut. :Q.E.D. 

PROFOSITIO XXVII. THEOREMA XXIL 

Si Mptrihu fiouftttMk refipiitr ia dtf lleiaS Tmimi vAeita^ 
tmn t di^rtnut imtr ttn^a ejdlliuianum in mtdia nfifiiMc 
ac tnmera t^eillatitimm iu ejufdem praviiatii Jpicifiar midn 
non np^tnie , entnt ortaiMS ojcillaMt diferiftis pr^miuialtt 

'(■) Nam pendulitgeqaiilibDsininedtoidiftetitedefbribantut 
. atcua inxquaka A, £c lefifienda ootpoiis tn aKa.Ai oit 
ad 



GnuilHTTeDiBit adpdndam EELCrnDn Ci MediAvcB « nsoian DiriC ' 
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PRINCIPIA. MaTHEMATICA. I^JI 

tid refifteniiam cotpoiis injiarte conefiJondeiiie atcits B, ii5 do- DbM*- 
pKtata ratiane velocitatuni , id ell , ut AA od BB, quam pro-'''''^^" 
laaii. Si lefiaentia in aicu B effet ad lefilientiam in aicu A'jJ^^ 
Bt AB ad A A, tempoia in ateubos A & B roient ^SecunD^. 

Sbct.VL 



qualia , per ptopofitionem fiipeiiorem; Ideoque tefiHeniia 
A A in arcu A, vel A B in aicu B, efficit excelTjm tem- 
poiit in aicu A fiipn tempus in medio non tcfiflente ; fic 




loo Philosophis Naturalis 

DBMi>.iefiIlenda B B eiHclt excdTum tenipcau in arcu B liipntemr 
TDOnt-pQ) in medio iion refutente. aunt autem exceffiu ilK ut vi- 
'?*°"-.res efficienies A B & B B quam ptoxune . id cft. nt arcui 
Sg"n" A & B. p. E. D. 

SectVI Coroi. 1- Hmc i;» oitijiacionum cemporibus , in mcaio rcfi.- 

itxvu 
xxa' 
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PrIKLIPIA MaTHEMATICA. 201 
Corel. 2. { = ) Ofdlbliones bicviores lunt magis ifocliruna; , iDi Mi. 
& brevifiims iifdem lemporibiit peragiinlut ac in medio non''''' C«r- 
refillence , quam proxime. Eanim vero quK in majotibus "-'l^ber 
■cubus fiuiU) tempom runt puilo majoTa , C*) pti^neiea quod^g^^^^ 
tefiltendn in deroenfu coiporii quitempai piodacituti ( ') ma- Sect.VI. 
i>^'<tt riro rauone longRudiiut in defcenfu delcriptB » I^^^J^f^ 




ZOZ PHII.0S0PHI« NaTURAHS 

De Mo-reft(tenria in alccnfu fjblequente qua tempus contiahitur. Sed 
su CoK- fic tempus olcillationum tam btevium quam longcitum lionnihil 
^lSra P'°^'"^' videtur per motum mcdii. < Nam corporibus tar- 
SEqnnD. <lefceniibus paulo minus r^r.llitur , prn ralionf; vclocitatis , & 
SecT.vi.COtpotibuS acceleratis jiai;16 m:igi! <|uarii us qui unifnrmitct 
tto^. progiediuntut: idquc qui;i ,-,-.c<\:um , to q-jcrii ,l ,.-orjiotibLii .ic 

cept mota, in eandem plag-jm ptrgciiJo, in jinoic c^rumagis 
xxn, agitatur, inpolletioie minus; ac pioinde magis vcl miniis cum 

cotpotibtu moda conljtirat. Fendulis i^tut in defcenfu magi» 

rcGflii ) in aJcenTu numw qinttt pro lationc velodtatia, & es 

Diraque cau^ tempoa produdttir. 

PROPOSITIO XXVIII. THEOREMA XXIII. 

Si carpr'' f"nifni:ik in cyckide efciltanu re!!J!iiiir in rashni im- 

txctj/ii arcii! dcjctnfi letB dtfaifti fiip'1' arcum afcmjit fuifi- 
qntnu diferifttim,, ad. fendidi- kaptKdbum du^iintmt. 

Defignet.SCarcum(lefcenIU defit^tumi. Ca aiciiinalGenlbi 
deOxipiuBi.; difietBntiam' arcuuiB: Sc ftantibus qnx iti' 

pri^Kitinone sxv. confiraCb fic deinonfttata funt, erit vi»i qi^ 
coiput olcillatu uigetui in locaquovis Di. ad' vim leOftentitB' 
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ut tieat CD ad utximCO, qoi (■) femiflweftdifieteniias il- DeMo- 
lius Aa. Ideoqi» vis, quS coipuB ofdllans utgeiut in <y^'^'^'-''^J^^' 
ii» ptndpis fcu gm&o aluflnof id(i>> cft, vitgravitatis , 




wt ad lefiftentiam utatoiscydoidiainterpunaiatiiliiid&pte- 
imi\ & Ponaum infimiim C arcum C 0 J id eft ( fi wcus du- 
piicehtui ) ui cyckiidis louua atcus, fen(') dopUpewliili ton- 
{inidD , ad aiGum v4 a £■ 



io4 Philosophije Naturalis 

Z PROPOSITIO XXIX. PROBLEMA VI. 

i Pojaf qmd mfm m cychidt efcilUnii rtfifiiiMf tn duplicaid mh' 
], nr vtlMitalis : iirvemrt itjijltntiam ia lacis fiigalis, 

^ SkB a atcuB ofcilUdone inregia dercripius, fuquc C infr . 

^ mutn cycloidis punQum > & C^ZIemijlis arcus cycloidii to- 
lius , longiiudini penduli xqualis ; Sc quLciatuT icfiiicntia cot- 
yioris in loco quovis D. Secetur recla infinita O ^ in pun- 
ais 0, S, P, ealege, ut ( fieriganiur petpendicula OK, 
ST, PI, £E, centroque 0 & afymptotis 0 defcriba- 
lut hyperbola TI GE fccans perpendicula ST, PI, inT^ 
/ £c E , & per pii[)£him I agatur K F patallela afyraptolo 0 O 
occutrens afym;;tolo 0 Krn & pecpendiculis S T & p£ m 
L&f) fiietitarca hypetbolica PIEQ^ adateam hyperbolicam 
F/T~$ ut atcus B C oefcenru cotpocis defcriptusad aicum C a 
afccnfu defcriptum, 8c arealEFad ateamiLrut 0 Q »i 
0 S. Dnn peipetidicuk) M abfcindBtui: aiea hyperiiotica 
FINM quielit ad aieani hypeibolicam P2£ ^ ut aiciu CZ 
ad arciun fiCdelbenru defcnttum. EtfiipetpendicutoltGab- 
fbindatui aiea hypetbdic» PIGR, (juKfit ad aream P 
ut aicus quilibet CD ad aroim B C diercenTu loto de&riptum; 

OR 

erit idtOenm U loco D ad wn gimdiatis, ntuea^r^ lEP 
— IGH ad aream PINHt. 

Natn ciim viies l giavitate oiiundx quibus coipns in lo- 
atZ, B, D, fluraeiui, ('^fint ut aiL-us C Z, CB, CD, 
Ct, &(i)atcti6imfmtutaie3:PJiVAf, P I E PIGR, 
FITS ; raponantur lum aicut tum viies per has aieas lefpe- 
Sdwe. &t infupei 13 d fparium quam mtiumum a cotpoie oe- 
(cendeme defcripium, flt esponatur idem peiaieam quammi- 
Dimam RG jrpataUelisAGir^comprehcnlun; Ccproducaiui 
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Tt »A h, otfint G Hkjb ^ rriConteinpotanea ( ■*) aiea- Da Mo- 

OK w Co». 

min IGH, P/GJi deaemenb. Et (") aiete ^ /£F — po 

I£f,feuAr)tHG- 




0 IC1.HG 



inJBORMfiG, ORxHA— OAkGX, OAAK— OPIIC 
PIHR 

■■H.JlGtlii 



(o.) 



ile h/potull. 

;^i£F HR— an, aiioiHna=aRKHit 

^ «> QiptK. QiBrt D R^VGsOR HX 

llU», Hub dgnlti ^tUan >na la- ~0 FlX^FlB&siirTOR+^QH) 
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m&^- PIHRti PIGR+IGH) laPIGR+IGH—^tEFaA 
OR ^ 
^ 00 ^ — J/dicatuc Y, atqae uec 
x^'*'' Y^^ R jecrementumBC^ rdctut, Ct^erit inctetnetitumate» 
Ho.i~vL i^uod fi Vdefignet vim i eravitste oriondam, atcui de-, 
fcnbendo C D ptoportionalem , qua corpus urgetur in D, Cc . 
R pro rcf.(li:nMponaturi crit V — R vis tota qua cocpui M- 
getur in D. ( 'J Eil itaquc incremcnwin velocitatii uc V—R 
& parricuU illa temporis in qua fjaum eft conjunaim: Sed ' 
( ' ) 6c velodtas ipfa cft ut incrementum contemporaneumfcatii 
dcfcripii diteSe Sc pitticula eadcm tempotis invecse. Untle, 
citm tefiSentia per hypotliefin fit ut quadratum velociiatit, ii». 
crementum refiftentie ( /w C ) /on. 1 1 , ) erit ut velocila» Sc in- 
ctcmentum velocitatifi conjunaim, id {" ) eft, utmomffltnm 
fparii 6t V — R conjonaim; atqne ideo, n mamennim ^a&. dc- 
^IV,-''?, A^^^i fi pro viV fccibami ejiw exuonent 
PIGR, K. tefillentia R ejiponMut pet aliam aHquam weun 
Z, ut PIGR—^Zm 

Igitur aiei P IGR peidatonim momentotum fubdu^iwem 
umfocmttei decTe&eme, cidcunt ai«a Yin atione FIGR 



10g»,iiiPHJft4.ISa-— lEF, fuiaira, «iBiu, ipii « bae. 



PrIUCIPIA MATHEMATICfl.. 107 
Y , &; arei Z in rarione PJGR — Z. Ei pcoptcrea & itcsY Dfi Mo- 
& Z fimul indpianc fic fub iniiio aquales fint , hs ( " ) p« J^^"^' 
iddirionem iqualium momentonjm peigent eire squalee , i^f^^f^ 
£[ Eequalibus itidem momcnas Gibbde deccelccnteE fimul eva-SEeDm, 
iKrcent. Et vtt^Qim, fi fimol indpiunt (c fimul evanefinintiSECT.VL 
Bqua]iahibd>untiDOfflenta &IanpeT eiurazqnalcs: id adeoqiiia^^. 




fi rdinentia Z augeatur , velocitas unii cum arcu illo Cu^ qui 
ia afcfnfu corpotis defcribiiur, diminoclur; & punflo in quo 
motus omnis una cum icfinentia cenkl propius accedcnte ad 
pmiftum C, (r) refiftentia citiiis evanefcct quam arca V, Et 
connacium evcniet ubi iclillenda diminuituc. Jam 



Mipi/fHn iHt 
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imtiD a.. C B . C a r^^mdiaei dnermai 
iiE anjh. \ Qnare G reGAtmii 2 
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PaiifciHA Mathematica, 209 

QmI. j. Wao edam iDnotefat velocitas in locit fingulii : I^e I^Io- 
qaacAinrurbiluplicHa tadone Kfiftentix ) &: i^ro ino-'^' '^"'^' 
A» initio squatut velociiati corpotifl.in eadem cycloide fine^Lj^"^ 
omni tefifieiui^ otcillanQs, Secumd 
CffrSscT.Vi. 




' =PIEQ+PiGR 

Pi Eq— p iaR"= rpitq— qrkQE 

SElciki iciminooainrtcniE Q R 'xQ E 'V 



& I'»-=E>tPlE<J — EnPI 
ftertjkiii fErprdv n il gr ^ i iM or 



.PiEQxQEyfi^i; 



- lEF+QRx FEii QQkF£— 1 
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2IO Philosophije Natdralis 

D3M0- CsicnimC') ob difficilcm cakuliuD qno leMentia fic velo. 
Tu CuR' prapQficionem tnveniaidtB fimt / vi£im eA pran 

'^««1 pofitioneQ» fcqucMetn Cjbjnngeie. 
Sbcditd. 
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214 PhilosophIjE Natoralis 
ic^ propositio xxx. theorema xxiv. 



Exponatur cnim tum cydoidisarcufl, orcillatione inlegtade- 
fctiplus, per icflam ilbm fibi squalcm a B , tam atcus qui 
dcfctibcrelur in vacuo ycr lotigitmlincm yl B. Bifecetur A B 
in C, & ( f ) punaum C rcprsfcntabit iniimum cycloidis pun- 
fhitn , & (B) cril CD vt vis i gtavititc oriunda , qua corpus 
in D rccunduin tangcntem cycloidis urgetur , eamque habebit 
rationem ad loiigitudinem penduli quam^i") habct vis in D- 
ad vim erivitalis. Exponatur igiiur vis illa per longitudinemi 
CD, Sc vis gtavitalis pet iongiiudinera penduli, & fi in D£ 
ca[natut DK iatA latione ad longitudincm pendiili quam Iia- 
bn leMemia ad . siavitatem i erit D K. exponcns tefinentiz;. 
Centro C& imervsUo C j1 vel C B conftroaiur rcmidrculus 
BEtA, DelcTibat autcm corpus lcmpore quam minimo fpa- 
6ara Dd, Sc erefUs perpendiculis D E , de citcumfcrentix 
occurmitibiis in £ 5c e, eiunt hxc ut vclocitatcs quas corpus 
in vaCDOi deTcendendo i punSo B, acquircret in locis D Sc 
d. Fatet hoc ( ftr pnp. l 1 1. Ut. i . ). Exponantur itaque 
vdocitaies pef pctpendtcula iUa D £ I dc; litque D Fvelocitas. 
9iain ac^it ta D caKbado. de.£.in media tefillenie; Etfi. 
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PSINCIPIA MaTHEMATICA. 21 J 
eentro Cac uitervaHoCF dcfcribarur circnliiE FfM occu.rcns DeMo- 
feais dtetjiB in /& M, (' ) crit M locus nucm dcin- p^"^^^"" 
ceps fme ulterioie lefiftentia aTceiulcTet, & i// vclocitas quam j^mBi^ 
acquiietet in d. Unda aiam fi F r defignet vclociiatis iho-secuwd. 
Diennim <faoi cotpus D dclcribendo fpatium quam minimum Scct. VL 
_Dd, exTefiBenii» medii amittitjfic fumawt CA^squalis C^:^^- 
erit JVIooiBad quem cocpus deinceps fiiie ukciioce lefillenriaaf-xiuDi. 
eessdeatr Gc MNait decrementum afcensi^s ex velocitatiE ii^^''- . 




lius amiflioae oriundum. Ad 4 f demittatut petpendiculiim 
Fm, 6c velocitalis D F dectementum F g ii lefLnenlia D K 
genitum , eril ad velocitatis ejufdem inciementum /bi a vi C D 
geiutum, ut vis genetans D K ) ad vim geneiantem C D. 
Scd Sc( ' ) ob fimilia triatigula Fm f, Fgh, FDC,t&fm 
ad F iM feu Dd ut CD tADF: H. ex oquQ FfiA Dd ut 
DKvi DF. Itcm FH»A FgVtDFad CF; flt ex- Kqno' 
fesuriMte FAC») fea i^^^C ut Z>£ad CF fen. C Af ( 
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DbMo-C) ideoque fumma omnium MN%C M xqualis erit rummx 
Tu CDB>om>uuin D J xDK. Ad punaum mobile erigi femper in- 
voRDM. telligatur oidinata ic&nguta. xqualis indeieiminacx C M, 
Sk:'[jiid"i"* mow continuo dacatuc in totam longifudinem A»^ tiL 
SECT.Vi,t"Pczium eK illo motu dcrciiptum fiye nuic xquale reftan- 
fdof. gulum Aar\a^ sqtialntur rummc omnitun MNtiCM,- 
^Kx. yeoque fumma: onuuom D J it D £, id eft, aiezfilTA^A 
ixlY. £. £. Z>. . 

Onit. Hinc ex Kfiflendc 8c aiiauiB C«i C5 difie- 
lentia ./1« colli^ poteft pioponioidifien^adgtavitatemqoam 

Nam fi unifiimiis & refiftoitii D K, figuia S KTa tedan- 
gultim erit fub 5 A & £> ; Sc inde teaangulum fub iBa 
U A» eiit «quale teaai^lo fubSaac DK, & DK tequa- 
lia etit ijfa. Quaie ciim D K Cn eiponens teQHeniix , £c 
lonptuda petululi exponens giavitatis > ent lelitteniia ad giavt- 
tuem nC i Aa ad ton^tudinem petiduli} omiiina ut in piop. 
xxrtit. demonfbamm eft. 

Si lefifieniia fitatvdocitai, figuia BKTdellipflBeriti^^ 
pioxiitk& Hamfioifpua, intnemononidiflaite, ofialla»»^ 
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integra ddcriberet loi^tudinem B A, velodtas m beo quo- T)BlS<t. 
vit Dferet ut amHi dameao A B defbripti otdinadm appU-*" Cm- 
can DE. Proinde dim fl a in medio reftllente , OcB Aia ~ 
medtoiKm tefiflentt, (p) xqualibusciicitcr tcmpoiibua defm-SEcuiiii. 

Sbw.VI., 




banlur ; ideoijiie velociratcs in finEulis ipfius B a piinfli! , fint 
quam proximc ad velocilates in punitis cotrefpondcniibus lon- 
piudijiis B A, \x e!t B azA B A ; erit velocitas in punao 
D in medio leGIlente ut citculi vel elli[ilew fufei diametro 
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D: Mo B a defctipri ordinarim applicata ; { ' ) idcoque figuta BKfTa 
Tu CoR-elljpfis erit quam proxime. Gim relillenda velocitali ptepov- 
fonuM, tion^iis fupponatur, fit 0 exponens refillcDriE in ptmibme- 
SecITb '^'"^^ ^ ellipfisBRA^So, centroO, fcmiaxibuE 0 fi, 
SscT.vi.^li^ttipta, figuram BKyTa, cique ajqualc rc2arigulum Aart 
Itai. B 0 , a:quabit quamptoximi. Eft./ -JaxBOidOfx 
jf^^, B 0 ut ( ■ J arca femi- diipfcos ... s ad O^^xBO: W 
JQIIV. efl: t o ad 0 ^ ut { r ) arci fcmicirculL ad quadratum ta- 
dii 1 fivc ul II ad 7 citcitct : Et propteica ~ /1 a longitu- 
dincm penduU ulcorpotis ofcillantis tefincntia in 0 ad ejufdem 
gravitatem. 

Quod fi leGltenria D K Cit in duplicaCa rarione velocitatii ; 
figota BKf^a fere (■) pwabola erit venicem lubeiu f^Bc 



^ Sx r«B]per V ttdiqia & E ad drco- ' ' " 

diolll).criinianiaK"giail!AB , 

Silio,i^S^ro,'|^^"v AE 

*7r' • OimtMjiml-tmilm k^v ti "L'.' 
bPxB«,ElledniRiiU9 = AiKiiiH 

Cr<rjnf-i«i],«(J>B = BO(i>cr . 



.Ah«c[lu.0B-_OA'- 

■ ■ ■ £>iKvac 



UcriB TBItll£>ieI Vdc 

o.ra. i.( 1 ^tn in uiiiiil^ ■bS^anmii itiBm- 



OVxBO.u 
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axeinOf, (") ideoque sequalis erit teaansulo Tub; Ba Sc Da Mo- 
0 y quam piOKima. Eft igituc reaansulum fub i S n 6c a ^ 
equale ceaangulo fub i B o flc 0 f', ideoque 0 y iqualis \ Aa : JJ^^' 
Sc ptopteieii corporia olbillantii refiftenda inO adipfint giavi-sgcuBB, 
tuemut { .^.f ?H l(nfdnir'.^nem penduli. Sect.VL 




Atque Iias conclufiones in cebus pra£licia abundJ ralis acr 
curalas efTe cenreo. ^Nani dim eUi|jfis vci parabola B Jt S » 
corgruat cum figura B KfTa in (') pundto mcdio V, hiec 
fi adpattemaiterutramBR/^vel fS o exccdit figutam illain, 
( > > deficiet ab eadem ad paicem alteiam, fic fic cidcm «- 




Gauti nuB KViiftf aB 

m^^m giM 5v «Hititf ^^^^^ „ ^ 

Bb. Ih] S Iiflltciiila lo iIdteini'aB>jO 

Cr ) * Srfciuit kUMi ■JhsMiif. nuiiaia fin nitm p ' 




Digilized by Coogle 




DigilizedliyGoogle 



120 Philosophis Naturalis 

nBM".efj, arei BKra. Etartaill.i, li Ti,anr-at lni«(itutlo a B , ao- 

TmiR hoc eil, in laiitinL- rdlli<;mife, ( " ) .dcoq^if cii\,", iungitudo oB Bc 
Slcund rcfillemia conjuntlim. Proindetjue tcclangulum fub ji a tt la B 
StcT.vi.en ut 0S fic teriiteiitia conjuncliin , SCftoftetCA ^^aatKfi- 
p.oj. fteniia. E. D. ' 

th>o'i. ^"^- '■ ^"<^ rdifteriEt fit nt vdodtu. difinenria 
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ucuam in eodem medio nit Ul atcus totus dercrlptus : & 

Cnl. a. Si TeTiftentia fit in duplicata ntione vclocita.- 
VM , diSnenoa illa eiit in duplicaia catione xkCu Otius : Bt 

OtA j. Et aiuveifaliiei) fi Tcfilteiitia fit in trip^tii vd 
alil quavis laoone velocitatie, diflercntia ciii in eadcm tudo- 
nc aicibB totius 1 & «mtia. 

C«rffl. 4, Ei fi rcfiftentia fil patiim in radone fimplici ve- 
locitatii, paitim in cjulijem larione duplicata, difiecentia ciit 
pmm in larione arcOs loiius fic paciim in epa rationc dupli- 
cata: Sc conna. Eadcm eiit lcx £c lario icfiftcntiz vel<K 
cimte , quLE ditTbicntis illius pio longiiudine aiciis. 

Corel. I. Ideoqucfi, pcndiilo insequales aicus fucceffive de^ 
rcribeniei inveniii poleft laiio inciemenu ac deccementi di£- 
feientisE bujus pro longitudinc acciic dcrccipri; habel»mi etiam 
lalia incremerm ac deciemenii refiftenus pio velocitate majih 
le vel minoce. 

Schdhm Generale. 

Bx Inipropafllioi^us, pa oft^uionespendaloium inme^ 
Uiil qnibulbuDqae, inveniie iicei lefiftomam mediomm. Aeiis 
E e 3_ yero 



ZZl PhHOSOPHIJE' NATXritALI» 

Db Mo' veio ierill«ntiain inveltigavi pet espemnenta (eqitaaia; Gfe- 
njCoR- bumligneum pondere undanun fimtiDiiirwn nA> 'diunetio di- 
^lS^ gitonim Landinii^mm 6\ fibricatum , filo tenui td> anco latis 
SecuMD. firmo fufpendi, ita ot inter uncumSc C^) cmium cdinllado' 
SEcT.VLtiis globi diftantia efTet pedum loj. In filo punaQm notavi pe- 
P"op. dibus decem Sc uncia una a centio fufpenfionis diltansj fic e 
T^^^B. legione punQi illius coUocavi regulam in digiioa diflinaiun, 
xitv. quoium ope notaiem lonRitudines aicuum a pendulo dePcrip 
taa. Dcinde numeiavi orcillaliones quibus globus o^vam mo- 
lus fui paitem aimttetet Si pendulum deduccbatui a peipen- 
diculo ad diltantiam duomm oigitorum , G( inde demittebatui ; 
ita ut toio fuo defcenfu defcriberet aicum duoium digitoium , 
totaque ofcilljcionc prima, dcfccnfu & afcenfu fubfequente 
com^iofila, arcum digitorum ftic quaiuor r ( idem ofcilbtio- 
nib-.is iH amillt otlr.v^ni mciiii f l i lUiicm , fic ut uliimo 
fuo afccnfu dufciibtrtt ntcjm Aif,m unius cum iribus pairibuG 
quanis digiti. Si primu dcfcenfu defciipfit aicum digitomm 
quatuoi i amifit o^avam motiiE paitom ofcillationibus i x i ,\H 
nt"afcenfu uliimo defciiberet atcum digitoium jf. Si primo 
defceiifu defcripQi aicum digiioium o^ , fexdeciiiii ui^ta 
duoTum vel fexaginia quatuoij amiltt oSavam motfia paiiem 
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ofdllafiowbui ffp, ^ri, jj;, lefpeaivi: Igitur differen- DeMo- 
liainter areoa ^efcenfa primo & afcenfu akimo ■ defcriptos ,t"Coi» 
erat in caTu ptimo , fecundo, tertio, quarto, qmmo, fexio, 
aiBitommi, 1, 2, 4, 8 ttfpcilive. (') Dividamut essE^sD 
ditFcrentix per numcruni orcLllationum in cafu unoquoque , & Slct.VL 
in orcillatione una mediocri , qua arcus digitorum 5^, i j jfiois 
50, 60, iio defcriptus fiiit , differcntia arcuum defcenfu 6£t^^o^ 
lubrequenic afcenru derctiptoium , erii ^,, i^, f,, ,xxY. 

parics digiti rcfpeaivc. (0 Hse autem in majoribos ofcilla- 
lionibus funt in duplicata lationc arcuum defcriptocum qiMiii 
proxiixie , in minoribus veio pauto tnajoies quom. in ea tHlio- 
ne-j & propterea ( per coid. 3. pwp. XMU. UM. Iu^m ) teli; 

fleni 
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Ma- HcnTia globi , ubi celerius movetut ■ eft in duplicacS ndone 
TDCoR-vebcitatis quim proximi; nbi tudUu> paulo nujot quim tn 

hlum. I*e'fiene< 1'^ V velocitatem miiimam in orcUlationc 

Sect. VI'1'^'*> lintqueA, B, C quaniiiates daix, Qc fingamusquod 
diffitentia wcuum fit AV + B V ^ + CV. {'■^aimvelocic»- 
THiMt. tet n^'"'"'^ Ho-t in cycloidc ut lemifTes atcuum olbilkndo de- 
«^- fcrip- 



a qunl fapaiMiHiPiK iHai ^■'^ ''^rt*'^*''-^'?!^^ 



mai pTOporrionalem , jji ifcillMutin mtvit , °*'™^'' [*' 



ibTBB h 
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J.2,8 PHlt-OSOPHlt: \TUR»,1S 
D8Mo-((jUE (1 ) rLiniui tir:l\cniLa & i;iiarlLGiJm lcmpor - coni'inaim) 
Tu CjR- cafdtm rorciniainproiiimii, iit utriquc curv.i : ( f j dtbntnteiiim 
'^^'^^^■^d.irertLiiia illru in cydoide augeri , una cum refiflemii, in dii- 
Secu^p cirtiicr raiioie arcus ad chordam j ob velo^iiatem 

SicT.Vr. 'n "lionc ilh fimjilici audami 46 dimicrai, uiu cum quadta- 
i inv. 10 lumiwis, in la.lcm duplicita *Miione. luque ut redu^ 
JkJoi. ''^' ^'^ cycloi.^cm, eadem fumoida Kint arcuum difletcmia 
qu£ fuerunt in circulo oblcivat^, velociiaies vno maximx 
poncndzfum arcubjs vel dimidiatis vcl iiuet^is, hoc en, nu- 
meris i , i, 3,4, S, ilS analogx. Scribamjs ergo in cafu 
fecundo, quiito 5c fexio, numcros i , -^ &l ^6 pio V ; & 

piodibic aicuum difFerentia = A B + C in cafu recan- 

do; -^ = iA -I- 8 B + ifiCin caru quaiio ; Ci — ^ i6 A 
+ .?4:B + 3rS Cincafc.fexto. Et exliisiquationibus, ( ' ) pcrde- 
biiimcolliiiioiiem & reduelionem analycicam, lii A=-(i,ooi:os i6, 
15=0,001084.7, atC=o, ooijp"rr8'. EH igitm dilleccinia at- , 
cuum uto, ooDQjirS V-t-o, 0010847 V '-t-coc^srsS V'; 
& ptopcerca cucn ( pet coraliiaiam fiioporicionis xxx. applica- 
ium aii hunc carui? ) relilie.iitia gloW in medio aicuB ofcUlan- 
Ao defa^t nU vclocntM eft V , id ipfiw pottdui A 
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iVAV-+i!;BV*+lCV*ad lon^imdineiii penduU ; fi pw AVa^t^R." 
B & B roUiinniT numcii invenu , iiet leliftentia globi ad hjrum. 
qo»fwndue,uto,aooof8jV + o,ooo7;ji)V^o,oojiiSflVt^^^„"" 
ad tonf^udincm penduli intar centiuin rurpenfionis & regu-SECT.Vi. 
lanti id ell, ad iii di^ho». Unde etini V in c^ru recundo^^/e', 
defignet i, inquarto^, m fctto iS: erit refilicntb n'l pondus^""^',^ 
globiin cafu fecuiido ut o, oo;ol4r ad i u , iii quatco ut o ^k.^v 
0^1748 ad 121 , in ffxlo ut o , 5170; aJ lii. 

ArcuE quem |iun£liini in filo nolalum in cafu ftxto dsfcrip- 

fit, eral 110 — T-feu 1 15/, digitorum. Et propterea clim ta- 

diu« elTet 131 di^toruni, flc longitudo peniiuli inter punflum 
fuliienlionis & cenlnjm globi i-flet 116 digiloium , arcusquem 
ccniium globi dcrcripfii (") eeai 124,1 digiiorum. Quoniam . 
coijioris orcMMuisvelocit» maxina , ob tefillcniiim aeris, non - 
incidii in punQum iniimtfm aicus dcfciipd, (°) fed in meditv 
leic loco aicU) totius ver&tur : hac eaaem eiit' ciiciiei ac fi 
glo- 
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E« digitis if, 278. Quirc velocitas ca ipfa cft quam cotjiui M"- 
cadcndo & cafu fuo fiiailum 1 f , 378 digitotum delctibendo "^" 
ac(|uiiCTC pollct. Tali igicur cuni velocitate globus reliftentiam ^L^Bt'' 
piiitur. qua; fit ad cjus pondus ut 0,^170^ ad 1 51 , vel ( ri^jj^u^p 
(1) [cliHcnlia; pats illalbla fpeEletut quKcIl in vclocitaiis la-SEcT.VI, 
rionc duplicald ) ut o, fSyls ad 111. Pio^. 

( ' ) Experimento autcm liydroftatico inveni quod pmdus jJJJ' , 
globi hu;us lignei cdet ad pondus globi aquei magiiiiudinisxxv. 
ejufdcm ut ad 57 ; & propictca c.nm th lii aH 5,1, ^ 
in eadcm mionc, eiic tefiftentia ^\oti[ aquri ptifeta cam vc- 
locitate ptogiedicni:s ( ' ) ad ipfius pondus uc 0, fC^ri ad 
iij, 4, id cJ!, ut 1 ad j^fi/j. Unde cum pondut globt 
aquei , quo tcmoore plobus ctim velocilato unLibrmiter coti- 
tiniiaii (' ) dcfcribat longitudinein digilotum 70, r[5, vc- 
locitatem illsm omnem in globo cadcnte gencrace pofTct ; 
( " ) inanifeftum efi quod vis lefiftentiic eodem Cempore uni- 
fbimitet continuata tollete polTet velouiatein minoiem in n- 



doDC I ad i76^ , hoc eftj velodta^ tMua partem 



2,Ji PhiL030?HI£ Natukalis 
DEllo-Et projjtorea quo wmporc ghbnt, di cum velocilate uni- 
^^^'fomaxei continuata > bngitudmem letiiidianwtti Cue , Seu digi- 
Lifer' ^*'™'" 5r» ' ddctibete poflet > ( * ) eodcm sniiaorct motus fui 

.Sect.VI. Numciabam ctUm orcillationes qiiibn,^ pondrilum qusrlam 
iiioiils fui partcm ainirn. In fa^ucmc i.ibulj iiurm^rL fupicmi 
r Hiioir. [fcnolanl lor^itudiiicm arcvii. dcftcnfu pumo (lcla-ipii, in digi- ' 
XXV. tis fic pjrtibus digiti cKprcffam: nijracrimcdii flgtiihcint longi- 
tudincm arLus afccnfu ultimo delcripci ; Bt loco intimo ftant 
numeri olcillsiionum. Expciimcnlum defcripli tanguam masis 
accuratum quiim ciim motus pars taniiiro oftava atmiteietur. 
(1) C^lculum tcmct qui volct- 
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Dtfienfui p/imus a 4 S i£ 33 »4 tuCo>. 

^!""!"! "^™"' 'i i 6 12 24 4S 

N„m!rm OjaUat. ,74 572 162', 85;- 4.; 23- ^1^=^^^^ 

PoHea globum plun-.lu-.im di.imciTn duitir.im 3, & pon- 
dere uncijiiiin Rcir.siiarm» fuhiL-ndi lilo ctdcni . fii; mxxx!^ 
inter cennum globi & pimclum fuipenlior.ii inii.t-,jllum clTct^ """''- 
pcdum iOt> & numetabam ofcillatioiics quibj; djta motii^'^''^' 
pars amhteretur. Tabulatum rubfequentium prLor cxliibct nu- 
mcrum ofciUationum quibus pats otlavj inoiui toiiii^ c:.]l;ivit : 
fecunda numetiun ofcillationum quibus cjufdcin prs quarta 
uniJIa fiiil; 



I, iJciqne «Mumililfetiwii fii A + ■»;. 

.. & C= boiil vamiifvei A -1- 

>l7t4. Eft.ipnt diSfrcnlii ircmun 



].ElUlliwCi^+fl+C 



, UA+tS + iS 



, i ' ' B=o,ooojill. &C= o,cioiM7i4i«C 

— ^K-I Bf'^ adlong[[u- piopEciL-4 'c^im (j^ tor. pioB, la. ) rcfi- 

' ' . ^ t ■-- j ^ nfniia gloJif in me^o iicai 4li:iUuid« 

ilii.cni pcndiil , iin iMidcnii^ globi ad c,a ^,(-„1^, oM rclacii» eft fit >d ijfim 

pcndoli inicr cenuuin farfieiLliDEiit & jt- 10Dgilll£ani peqdnli } fi pro H , B > lc 

gnljm. iil clt, III di^i- Unde cilnt C, laribiiiiiriuwrljnreoii, fintrtllltcii- 

itf i trk rtfifteada kd peikliii dalq .b Ojsaaiori /+ DioooiejT^* vi iit > 

aC ni d,dU7 H izi ! nt i^iA, iai^ aCm eiDOEaAi* iil iiu 

Ojojiuji iiii o>iitftfDj£ b cnT. nr a/ioi|^li Hi izi j in |*' 

id III- ti£ac o,oo#ai44 , od iii » refiiliana 

Pooflnr lofiltenik in ur^ilxu Aod- ter& ndjbimii cili id poodnr Elobt iie 

tij pUTtlm iiBladmff vndau pKwaiw^ 
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I piimui I 2 4. 3 16 ji- 6i 
■ J 5i 7 1* 28 
338 19) lio jjoi jj 30 

X + 8 iS 31 

.!{ J tf 13 3+ 48 

ri8 410 318 10* 111 70 

In tabpla priore religendo ex obfervationibus tertiam 1 quin- 
tam Jt. repDniam , U exponendo velocitates fnaximas in ius 
obfervationibiis paiticublim pet numeioe t , 4 , 1 fi tcfpcai- 
vc , & geiietaliter pci quantitatem V ut fijpra ; cmerget in ob- 

fccvatione tctiia i;A-hB + C, inquima — = 4 A + 8 B 

+ i«C, inrcptima.^= ttfA + e^B+sffiC Hse veio Ecqua- 

tiones teduQx dant A = 0^01414, B — 0,000397, — ^ 
(M087J1. Etiitde pToifitieliflenda gtblncutn velodtiieV mo- 
e in di latione ad jiondus fuum andanim iS^, quam habec 

0,0005 V+ 0,000108 V^+ o,oooS[> V *adpenduli longitu- 
dinem 121 ili);i[ociim. Et (i fpe£lcmus eam folurnmodo tc- 
liHentia: paitcm qij:£ eil in duplicata ratione vdocitatis, liasc 
eiic ad pondus globi ut 0,0006;^ V- ad 121 di|;itas. Etat 
autem hxc pars leriHentiic in expecimento pcimo ad pondus 
j^bi Hgnei unciarum ut 0,002117 V' ad ' = ' : 
inde fit lefifteniia g!obi lignci ad rcriilenti^m globt plumbei 
( fanim eoium vejocitatibus ] ut nii DjOo^zi^ ad ifi^ 



idillsitia globi plDmbii U tft, 7 - 
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in o, oooSfs, id ell, ut 7! ad 1. Diametri globomm duo- DbM«- 
nim eiant fij & a digitorum, & h»rum quadcata fum ad in-ToCoR- 
vicem ut474& 4, feu iiJJ 81 i quamjicoxime. Etgo tcfi-^Liii^B 
fiends gl^djorum equivelocuim eranE in minoie ntbnp quam^^g^ 
duplicata dkmenonini. (*) At nonduin confidetanimu m£-sect.VL 
O^riaTn fili , qam certk pemugtta entj ac de pendulotum^"^ 
invemi lefifienni rubdoci debet. Hanc acoucaie definiie non^f]^^. 
potui, fed majoiem tamen iiwem qidm j^aiKm teniam ie-zxv> 
uftentis totius minoai pendoU j Bc iikde didici qucid lefiften- 




2jtf PhILOSOPHIJE NiTURAllS' 
Da Md lis f;1oborum , (lemptS fiU tefiftmtil, fimt <quaiii 'pnixiine ia 
TuCoR- dufitkata isiloiie diametiDniin, Kaiti lado 7^ — ^id >• 
'ufiai '^^' '°*„^^j' "^" * diainetrotuiB- ndone dupu- 

Sficr.vii Cuni reGAaULit lUi in globii gisjoribu fninoii» fit moltianr 
FiDP. ti , leniavi etiam ex^edinenlum in ^ba cujus diametn ertt 
Th^qil digitoruiD. Longitudo penduli intet putiOum furpenTtoni* 
XX.V, &.centium ofcillatioiufeiu oi^toium Liaj, iniet. funOum 



tdVpuiiUP loliiium quod ikrnibil gUtbm. 

■kTcribu fiiuiuin lL,lulditx Xba.prifiiu co- 
)n laBi dt leAai ciiculuti A B D > & 
oldiDd» divDcier fili, iq»r«fl dum elo-- 
U ciniIniiii.C] idaOal acum CE. 



-. a C£ — ■ 

9mi caun G delaibiEi ttn nlt' 

Ol cft «d ■mbnuiii »iB«d>m gUn nni^ui tcCllaniun ^dU ni i iil jn 
HMAB>(BDiid^BC>XC£> fcM ""^ ' 

*.*«a.AB,AC«4-BD, P^-l-l- P" Ci-ip™. 

' 0£ pn|««Ioaala , u t jt ' A B' ad firn inicou & nfillciiia «ftmit tS- 

u ..... pendiBrinlnlilim IB t tdTjiiWj.ft*" 

— BC>xA'C>iiB«(iBinronniin£lkit> aKtl nlUlianl Hi> cik imfeimli itS- 

ip™Mdiulfi™aiii.fiaeBi™(!^ ftcodi glol4.|%iid.»d ^da™ PH.4.. 

'h«IxAB«+^BC"»AC >d ™i«.Bo" W— ■"i rf7«™'i<»- 

— B C xAC. mcm glolii pluiiilici in uliirqD cxptiiniii^ 



= i!idisii.BC=3— - Afl= Iti — i„^,?J4A+BV+CV'. Ciilni- 
tt in ureiiiiMiitii ;FniB» ■! fivait « «iliKMiifj woerii t.ii.ft It & Frr.- 
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DeMo- diffcrencia ; ad differemiam novam o, MTf. < = )^ lon^- 
TuCoR-jy^Q pciiduli, mancnte [otigicudine ate&a defcTipd, angetena 
'l^j in ratione i j fi ad 1 1 ij ; tennJus ofcdUadoniE augeietur, Sc velo- 
Sbcumd. citaspcnduli diitiinuerecut in ratione illa fubduplicata, matieiet 
Sbct. Vl.vero arcuum delcenfu 6c rublcquence aicenfu dc|<:tiptorum dlf 
un' °' itlS- Deinde fi arcus defcriptus augcreturin ra- 

Thk»'. cione 1 24^ ad 6j\, dificrentiii iliit o, 447; ) augetecur irt 
XX7. duplicata illa ratione, ideoque evadeiec 1, fsg;. Hxc ita (e 
haberciit , cx hypolliefi quod reriltenlia penduU eflec in dupti' 
cata ratione velocitalii. Ergo fi pendijlum^dercriberet arcum 
lolum 124^ digilorum, & longitudo ejus inter pun£tum fuf- 
penfioniG fic cenirum ofcillacionis elfec 126 digitomm, dtfle- 
tentia arcuum defcenfu Sc fublcquence afcenfii defcripiorum fo- 
Kt I , digitOTum. Et hxc diHeientia duita in pondus 

gloln penduli, quod ctac uncianim 208, pioducit jiS, tjS. 
Rutlus rM patdularo fu^cuiE es globo ligneo conftruQum cen- 
tio ofciDauonisi qnod a punfto furpeni^m HffXM 1^6 difla- 
Int, defctibebat atcum totum laf^dijpttauffl, diiKwnm at- 

cuum defcfenfo flc afcenfu defcriptom {*) fuit-^^in , qax 

duaa 



HW fa rotw ilU fiUuliial { tir '^f f"***^™» ■"■■0 Imipr^niin. 

ar- I- M. U- ) IBoil eum in mcaio lainiUDnuB ; Cuin trea anniD itbrtB- 

HSIhliievEnm ciqguiDigiliiijfjlo). ™ irflhniU * ipKlnniB «01- 

m lenijxii )i Nm TdKitica. ilerceiilq BcJ^iilfcreiniB, £ 
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PrINCIPIA MATHEMATICi. ZJjl' 
duaa in pondus globi , quod eru unciamm 17^, pcoducit DbMo- 
49 > 19^- ^'"'> 3utein diSeientias halce in pmideia ^ob&-i^ Coii< 
lum , ut invonitem eonim leQfteniias. Nam difietemie 
oriuniui ex lefillentii» , (f) fumque ut leriftenri» diceOe 6CstJJ5S. 
pondera inveisS. Sunt igitur lefiftentia: ut numeri ]ig, i^iSsBeT.VI. 
&49i 39^- autein lefidenrix ^otn minotis> quse eft in*'>«>r. 
doplicata latione vclocitatis, erat ad ceflllenriam totam ut^^J;^ 
o,jrf7fi ad 0,6157; , ideft, ut 4;,irj ad 4P.3S<5; pacsxxv. . 
icfiftentisc globi nisjoris pro[)emodum iequatuc iplius lefifieniii 
loli; ideoquc iiartes illi funt ut 3 18) quampio- 
jime , id i:ft, ut 7 & I. Sunt autem globomm diaraetri i8i& 
6}-, 6c harum quadtala 3 cifV & 47ii funt ut 7,458 & 1 , id 
eft , ut globorum rerifteniiiE 7 & 1 quampioKimc. Diffbientia 
rationum liaud ni^iior eft , quam (pia: cx fili lefillenlia ixiri yio- 
tuic. Igilur rtfifteniianim patles ills (jus funt , pnribus globis , 
ut quadtata velociiatuni ,-funl eliam, pjtibiis velocitjiifjub, uC 
quadtata diameirorumelobomm. 

OEterum globorum, quibus ufus fum in his expetimtmis , 
maximus non erat petfecli f|jhicricus , & propterea in cikulo 
hic allaio minutias quafdam bievitatis giatia neglcxi j dc calculo 
accunto in expeiitnento non fatiG accutato minime rollicitus, 
Optacim itaque , (s)c!imdeinoDftiauo vacuiexhis dependeac, 
nt expetisaeaa cam glolni &c pkribcw fic itmjoribus 6c magls 
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240 Philosophis Nathiialis 

De Mo-accuratis tentatcnmr. Si globi fuitiantut in piopoidcHiegeoine^ 
TuCuR- trici, puia quotum diametri fint digitoium ^> 8» t6, ^a; «x 
^L^SBii P''°^c'''o"'' expeiimeDtotum colligetut quid in glolaf adhac 
SacuMD majoribus evenire debeat. 

Sscr.vi. Jamveto confetendo lefiflentias diverforam fluidorum intet 
r^or. k, icniavi requentia. Arcam figtteam pacavi longiiudine pedom 
TB^ii qu^fo^j latitudine Sc alritudine pedis unius. Hanc opercu- 
XXV. lo nudatam imiilcvi aqaa fontanii, fecique ut immetfa penduU 
in medio aqusi ofcillando movcicntuc. Gbbus autem plum- 
beus pondcic i(!6; unciatum, diamctto ;f digitotum move- 
batut ut in tabula fcqucnte defctipfimus , Exilleute videlicet 
longitudine penduU a punfto fufpenfionis ad punftum quodtlam 
infilonotatum 136 digjtorumi ad oCcillationis autem centium 
s]4| digtioiaiii. 
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Dp Mo. ofcillationes in aere paulo celtriores qujm' in aqua. Al it of- 
TU CoB- cilljjig,^ in a<jua in ea taiione acceleraientur ut motus pen- 
'l"b"h^"'°""" "tfoq"^ fierctit Kquiveloces, maneiet nu- 

SRCfio tnelus idem ofcillationum i .; inaqua, quibus ( ' ) motus idem 
SccT.Vl.sc prius amitletetuc^ ob refi^cntiamauclam fic Cmul quadracum 
piof. temporis diminutum in eadem latione iCi duplicata. Patibus 
> o i '8''''^ pendulonjm velociiatibus motus axjualcs in aete oicilla- 
sxv. lionibus ^ ^ aijuaortillationibos i y amillifunt ; ('Jideo- 
que rerifieniia iit-nduli in ;it|ui cli nd cjus refifleniiatn in aere 
ut r5s' ad 1.;. Hiet ffl propuriio ttfifteniiarum totarum in 
cifu columns qujti.K. 

Defisnetjam A V+CV"- iiiiretcntism atcuumin defdenju 
& fubfequenie afcenfu defctiplorum ii globo in aere cum velo- . 
cltace mixima V moto ; &: cumvelocitas maxima in cafu co- 
lumnLE quartiE fic ad velocitatem tnaximam in cafu columns 
piiinx , ut I ad 8 ; & diiietentia illa aicuum in c^u co- 

bunnEB quait» ad difTerenuam in cafu columnz piinix(')uty^ 

ad Cea ur8;j ad 43S0: fbribamut in lus caCbus 1 

9 pai 
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e pro vdocitatibus , atque Sr5 6t 4iSo p(o diHtretitiisarcuum , DeMo. 
flt fie(A+C = 8fi& 8A + 64 C = 4jao ftu A-1-8C = ;TuCoR- 
indeque pet reduflionem sequaiionum proveniet 7 C = 44pf & ^Lj^"^' 
C = & A = 21} : atque idco lefiltenria, (') ciim fit utsEKusD 
,i AV + iCV', erit ut Mt' V + 48,', V-. Quarc :n cafuSECT.VL 
cotunuKE quartiE , ubi velocitis erat i, refiileniia toii eft id^""- 
paitem fuam quadrato vetocitalis propottionakm , ut iJi; + i- nior^ 
fg/r feo 6ixi ad 48 Cl idcirco lefiAeniia penduli in squa^^KV, 
eft ad refiftentia: partem in aere , qus quadnto veloci- 
lati* proportionalis eft , qaxque fola in motibus vclociori- 
bas confideranda venil , ( °> ) ot (!ilf ad 48,*^ Sc j^; 
I Y conjunffim , id eft , ut ^7 ' 'd i ■ Si pcnduli !n aqui 
ofdllantia filum totinn fiiifTet immerTum i lefiltentia eju« futflct 
nlhuctnajoi; adeo ut penduli in aqua orcitlihtis ireriHenna fl- 
b, qnK vdocitatis quacfiato ptopoitionalis cHj qua:que fola iti 
eotporibus velocioribus conlideranda venit, .(ii ad reliHeriiiam 
qufUem penduli lotius > eadcm cum vclocitatc in acieorcHian- 
Bt, C) ut 8fo ad 1 circiter , hoc clt , ul dcnfitaa aquE ad 
denfitatem aeris quamproxinic. 

In hoc calculo rumi quoqoe debeiet patc illa lefifienitx pen- 
dttUinaquai (mx efletut quadratum velociiuis, fcd ( quod 
miium Gxte. videsuut ) lertnentia m aqua augcbaiur in ra- 
Itane velocitui» plufquam duplicacL Ejmin caufim invel^i- 



(1 j«Qi*jbir-.»r+--ei". «ift„Sifflfpo™rntftpdft»ra«ft 
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DBMo-gandot inlianc inddii qnodaica mmis aneulta clTet fm ma- 
■'"J^^gnitudine glbbi MnduUi & motum aquK ceilcntiE prse anguftii 
'libbh niniis impediebar. Nam fi globua pendulus, cujiisdiamc- 
SscutiD. diffti unius , iminetgeretur j rcfiHemia augebalut j in 

S£cT.VMlu{ilicata ratione .velocitaiis quam proxim^. Id (entaban^ con- 
xxxL '^^"^'"^" pendulum ex gjobis duobus, quonim infecioi &c rai- 
Tucot. alciliaretur in aqua , fupeiioi.Sc majoi ptoximi fupta a- 
XXV. quam lilo atfixus eflet, & in aeie^ofdlluido, adjuratec mo-. 
mm penduli eumque diutumioiem teddeiiec. Experimoita au- 
tem hoc modo inftituta fe habebant ut (<>] in ubula lequente 
defciilntuc. 

jircm efctttfii Kttiim ^firiftn i» 6 J ■ttiA 
jfrc¥iimdiff.mtai armffipropirt. 4 s i i i t r 
SumtrmOfiillalioiaim j| 6i 31; a fiiV 

Conferendo refiftentilS medior.jm inlLT fc , cffL-ci elivLm ut 
pcndLih ferrci ofciliirenlur in ai!;cr,(o vivo. Lo:i^ir,i;!o Uli 
■ fcctci crat ycdiim quafi trium , & -li :iicn'r ^lnbi pciiduU qimll 
tcriia pars disiii. Ad filiim [luicm ^ rDMmi {ufia mcrcuriimi 

duli diuliua conliniiandiini. TiEiri vaicMkiiTi , quod capiebat qua- 
fi llbias trcs argcnli vivi , iinpLb.iin vicibus allctnis aigcnio vi- 
vo & aqui communi, ut pciidula in lluido ulroquc fuccdTive 
ofciihme, invcnirem ptQporiEoncm rcfiflcnliarum i & prodiic 
icfidcntia argenii vivi ad rcriHcmiam aqua: ul i) vel i+ad 
I circiicr : id cli , ui dcnfiiasargcnu vivi ad denfilalcm aqm. 
Ubi globiim pcndulum paulo majorem adhibcbami putii cujus 
diametcc elTce quafi J vel J paitcs digiti , piodibat refillenti» 
argen- 
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argenti vivi in ei latione afl reGlleniiam aquuE, quani habet DbMo- 
nuiiieius 12 vel lo ail i circiter. Sed expetimento priori ma-^ 
gis fidcndum eli , propterea quod in liis uliimis vas nimjs >n- '^^^^ 
§aRam fiiitpro niaputodioe f(lobi immerii. Ampliaio globo i^g^u^j, , 
debeiet etiara vas amjiliari. Conftiiueram quidem hujufmodisEcr VL 
ffifperimenta in vafia majotibiis & in iiqiionbus tummeuUotum encr. 
Gilonim, tuni aliis quibufdaro tam calidisquam Irmidis repete- 
re : fed omnia expetiti non vacat , & eit jam defctiptis fatis ll-XXY. 
queciefiftentlam corporum celernermotoium dcniiiati fluidorura 
in quibus rooventut proponionAlKm ellb quam pio^imi;. Non 
dico accuvate, Nam fluida lenaciora- pat: deniiiate - procul- 
dubio magis lefillum quam Iiquidiora , ut oleum tiigidum quam. 
calidum , calidum quamaqua pluvialis , aquaquamfpirnus vOit, 
Verum in liquotibus, qui ad fenfum Gitis iluidi funt, ut m ae- 
re, in aqud-feu dulci feu falsd. in fpiriiibus vini , terebiniht Sc 
&lium, in oleo ii ficihus pcr delidlalioncm hberato & calcficlo. 
oleoquc viriioli & mctcurio . ac metallis liquefatiis . flt fi qui 
fint alii , qui tam fluidi funt ut in valis aiinati motum impieffum 
diuiius confcrveiil , etfjliquc hbeitirai.' 111 a.nas dccuncndo rc- 
folvantui, nullus dubiio qu c 1 II ( b 
ncat: piifcitim fi cxperinKiiM 111 ajriniviMi.'; m n h.iif;, i-t m.iin- 
libus & velocius molis inii: 11 1,111111 r. 

Dcniquc ciimntmmilloru: 
tcum & longc fubiililhmiini cxMic . m.o;: ,, 11, in 11 ' 1 or- 
ponim poros & mciilus hbciumi; pctmcct; u tjii .ii.^ m mcdio 
pci corpoium poras flucrtc icullenii.i oiir; di^nf.it ; ut icnia- 
lem an reliHentia, qu.im in tnoiis [otporit u.^ oj erimiir. loia Gt . 
ineoium externa luperficie- an vero paiics en.mi iim:rr,a: in fii- 
peificiebus piopriisielillentiam notabiltm feruiunt. exco^iiavi cx- 

Eenrum tile. Filopedum undecim lon°uudin:s ab uiico cha- 
(ktiifmcoi mei^ante annutocKatybeo. fufperdebam pyxi- 
abtegnamtolundam, ad corilituendum pcndulum longiiu- 
dinis pia:di£t3:. Uncus fuifum pr^acurus crat acie concava > 

tur. Arcui auiem infeiton annefleb.itut (ilum. Ptndulum ita 
conllitutum dcduccbam a petpendiculo ad (iiQantiatn quaG pe- 
ilitmf£X> idqiK lecundum pBnnn;. aciei unci-.perpenaicuiaic , 
■ -Jih " ' ne 
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DEMo.ne annuliJSi orcillante pendulo, fupca adem unci ulcronttoque 
TD CoR- ijberetur. Nam |jun£him fufpenlionis, in quo annulua uncum 
tangii: , imraotummanere deliet. Locum igitui accuiati noti- 
jg^j) bam , ad quem deduxeram pendulum, dein jiendulo detBiila 
Sbct.VI. "^^l^^^ alia tria loca ^d qjx ledibai in tine oIciilationiB pri- 
Paor. m£, fecunda: ac iciti^. Hoc lepetebam Ikpius, utloca illa 
J5^o> 1""° P°™' accutatilirm& invcniiem. Tum pjrxidem pltiinbD 
XX.V, & gravioribus , qua; ad manus etant , mctallis implebam. Sed 
piius ponderabam pyxideni vacuam, una cum partc fifi qua 
ciiatm pyxidcm volvebatui ac dimidio partia teliqux qux bter 
nncum & pyxidem pendulam tendebatur. Nam filum tcnfut» 
(■') dimidio ponderis fui pendulum a }ierpendiciilo digiefliim 
femper urget. Huic pondeii addcbam pondus aciis quem py- 
zis capicbat. Et pondus lotum cr.tl quafi pais fcptuagefima 
o£lava pyxidii mcialtoium pleni. Tum quoniam py\;; meta!- 
lotum plena, pondere fuo lendcndo fil'jm, augcbat 
tiem penduli, conlralicbam filum ut pcnduU jam ofcili.inii; cs- 
dcm eflcl longitudo ac piius. Dcin pendulo ad locjni primo 
notatom tetTaflo ac dimiflb , numerabiim orciDjiiones ^pwni fi'p- 
tuagima 8c feptem, donec pyxis ad tocum fecundo noiaitjm re- 
Aiiet, lotidemque fubinde dor^ec pyxis ad locum teitio nota- 
tum reditet , aique tuiIug tolidcm donec pynis lediiu fuo xt- 
rinffcKt kicum quartum. Unde concludo quod ie(i(tentia tota 
pyxi£s i^eiuBnon majoiein habebat ptopottionein te&ftof 
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thtn pyxtdts vncax qoam 7I ad 77. Ham fi «qualci t&it DiMa* 
atnbawm refifteiHia , pyxiK plena ob vim taava iaSaaa %>ttn- ^*- 
at oBaa majorem vi infiti pyaidb ybcub, inotDm fuum '^^^ 
ofcUlatorium' tamotbutiiiE confeivuc debetel, atqueideocom-SEcuMo. 

Sleus finDpn oIcillatMiHiMK^S id loca iUi notau rediie.secT.vi 
lediit amem >3 «Mkm completis ofcillatioiiibus 77. fkop. 
Defigtm igituir A refiftentiam py»dis in ipfius fupeificie ex- q*,. 
tema, & B refilteiniam pyiodii vacuz iti putilnit intecnic; &xxv. 
fl Kfifteittiee corponim xquivelociuta in paitibut iBtemigiint ut 
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DEMo-maleria, feu numerus pamcularam quibus refiltitur : erit 7B B 
IV CoR- fgCiOgmjj jiyxidis iilcns in iplius paiiibus iniernis: ideoque py- 
^L*! R vacoie reiifteniia lon A + B etit ad pyxidis plenee reu- 
SBcufcD. lentiam towm A-|- 78 B ut 77 ad 7» , & divifim A-|- B ad 
Sf.cT.VI.T! B, ut 77 ad 1 , indeqne A + B ad B ut 77 )t 77 ad i) Scdt- 
PioT, vifimA aaB ut j^iS ad 1, Ell igitur refiHcntia pyxidii va- 
irHio». pattibos miernis tjuinquiea millies minor quam ejuldein 

XXY. leftftemia in extema ruperiicie, &,ampliui. Sic verodirpua- 
fnut ex IiypodKriqaod mijor illaiefiBentiapysidisplei», non 
ab aKa aliqua caiua latenie oiiatui , Ced ab aQione Ibla fluidi 
alicuiug Cjbolic in metallum inclufum. 

■ Hoc 
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Hoc «tjierimffiL m lechavi mi-nioiiier. Nam charia, in Dt Mo- 
quiiUodallquarnlo Ji^rcripreram, inLerciJit. Uiicieft;;£bsqiiaf- C'"'- 
ram numerorum panes, qus memoria exciderunt , omittete 
oompulG^ fum. '. Seiukd, 
mm omhia denuo teniaie non vacat. Pritna vicC) ctimSEcr.VL 
unco mfirmo ufus efleni , pyxis jilena ritius tetatdabatut. ^""^ixxl' 
lam_ (jucrendo , r^ti quod uncus infitmus cedebat )]ondeii7y,o^ 
nrxidu, Bc ejus ofiiilbtionibus obfequendo in partes omnes fle-mcv. 
ftebatur. Panibam igiiur uncum firmum, at punfhim fu^en- 
Jionis inunotum inanetet , Sc tuncomnia itacvenenint uDlupn 
defci^rimus. SEC- 
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SJt SECTIO VII. 

swZd. motu jluidorum & refijientia projeiHliiim. 

fTo,^" PROPOSITIO XXXII. THEOREMA XXVI. 

xk"i- ^ corporma [v^emaia dm fimilia tx t^uali pariicalarBm mmfni esn- 
^eat > famaiy (arrejptadinus Jimilti fmi & fiopmionalii ■ 
/inpti^ M w» fifiemaii pi^idis in aliero, & fimilittr fita imer ji , 
*c daiam haitaiaratiaitm deajiraiis ad imiicem, &imtr fetem- 
ftriim propmiionaliiiii Jimiliier rwnitri incipiani {tJinurfe qna 
» mio /™. !y?rr^^,t & t^ imt, ft ^.^f..n, in al,«o ) &fi .M» 
taagaiii (i inMKii qiut III ndtmjnni iyfrm.m , ni/i m mementiire' 
fiexiomim :^ wwe nii.-r.liaiii , -jtt fi^i.it fi miiim , iiifiviriiui »e- 

iavene & qaadraia ■utlociiaium dirtf}i : dico ijiiod hflemaium 
pariicula illir [/rrgeBi iaier fe ttmpo'iius fropmiionaiiiui frniUiitr 
moveri. ( ' ). 

Coraori rimiliri & limillier fita lemiioribii^ i-iroponintiaKbu) 
inter fc limiliioi: ma^eri ditu, quorr.m iV.:r. lEnL-cm .n fi- 
ne itmporiini illor. m runi.i-r fi.nt limilf^: ymi n pimlciiliE unius 
fyfcm:iiis ciim jhcr.vi v.i^kuVii con-crpoiidciit li.i^ cor.fcr.ntur. 
UnJc tcnipora. cr.ii;; i-r.ji^nrriuri.ilia, iii tiriibjs iimilei St pto- 
potlionjlcs fi!;urntiim l'm:l,iim piincs i p.iiticulij cotrer(>ondi;n- 
libus dcfL-ihi.:i;i:i:. Lviur f; d.io liiu tjufniodi fjllemata, pai- 
ticuljl cotrcfj-oitdcritti , ab (im.litijdincin intu-piottim mo- 
tuum ) per£ciit iimiJilct movcri , ulque doncc l.bi mutuo oc- 
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CTiTant. Nsm fi r.uUis agitantur vitfbua, ptogrcdi>.r,iiiT uriiu. !-'zSIo- 
miict ( ') Jn lineie te£li* pei rnoifis leg. i. Siviribus alicjuj.™ ^<'-- 
bui fc muluo agitaiit , & viics ilte iint ut paf"t"'iin'm''i^''^ 
cottefj^ondentium diametri invetst & quadiata velocitatumstcimo. 
dite^ ; quoniam patiiculatuni fiiUE funt liniiles Sc viiesSm. vu. 
pit^ttiDnaies , ( • ) viics lotj: quibuB paihoilx comfponden-j^J^, 




Imitim /llc m&naaa, liailimB Duimi imeni lc qu^u 

■■■imnimpT rcl Smar ilb piiii0itv Tdocnini dlrtd^ 
ASc j i pudolii f & Pi ^tcf ftr vj- Statm iif fi imii|iic in djKffioiio AS ]aifl&- 

m qoE £« u Diuneiri puiiaibmili cer- UAN^BITiinpaniailHSa^rmdt du. ' 

Tcrpoadeaiinni imrcnilin uEliD«lia»a- nuqucNMi ptnllrU APj&aMdiicinir 

lo^iiTCni } & qmdraHTC^UIuni di- M Rj^nlldi AS, Stt pinliElf^mnnn 

guli 5a F& iipji]Daitarhia[irirai£eji- M A live u^P A jd 5 A , hocdL ut 

tft, « fij^Kcl z^qalf, Ujju, vii iBiflB lirci pai&cqlaTUin S^Si P, ideoquE A R 

eoi^tDiicrjEii quDtDU &iia Stl iedproci ioai liDcoUtn, i]iu ftftdANj ui Ji qd 

paianiDif^ cd Diagonilii hic A M , ad qindMmn f^auaiii Id A diitiM , 



ub GAiilindiiiem criaDEabnmi AI^M, 



Jjjiuiu AngDti p a m ui ■ a ad p a i jcd ex pmiaiKi S Bc F,aith paniadai a ad 

S A ad F A aau t a fld p j ex li^pDihc£, vm au^^tim a pslicatit / & ^ idco- 

e^iu^i^Dne fDCJdtDr pcr lineai K M, ucdIb d Dt, tia CDnpofin cx ai pai^^ 

■ m , ideoqae anguli S K M & 1 a m j lahJiq S&l fib compiiffwn ev rt- 



HAPAcmap iiuiE x^aa^^^D dire^D riboi 



I cft id tiu piitiaix ii j imttii v 
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z^z PHiLosoPHia; Naturalis- 

DaMo-ie.s agitaiitur , ex viribuK lingulis aEitanlibiis ( pet legumcMoI- 
Tu Ci'i(- larium feciindumj compofitSi fimileshabebuntdecctnMDidoiiB^ 
TOKUM. pe^indc ac; fi ceinra inter oitticulas limiliter iila terjiicerent ; 
Secuhd. ^ ''"^^ '°'^ *° invicem ut vires rmgulie compiv 

SicT, vir.nentes, hoc kII , ui correfpondentium patticulamm diametii 
XKiiti '"^'^'■'^' 'l^i<iMla velociiatum diieac ; 6c ptopiereaefficient 
TnEoii. correrpondenies particula figutas fimiles defcribeie peigant, 
xjivj, ( " ). Hijc iia fe hibebunt { pir carel. i. & 8, pnip. iv. IU, 
I. ) fi modu centia ilU (jaiefcant. Sin moveantui, quo- 




Qigilizedby Ci 



Principia Mathematica. ?.5; 

niam ( ' ) ob ttjnflalioriiim finiiliijdiivJro , limiles muni:nt to- Di: ,.;■)- 

liones in figutis qoas paiiiculj; dtfcrirjunt. Similto i'.^iwr erunt 
cortefBondentium&finjiliunipnics^l.iciim moius ufju;; i" ) r.d;^^^^,,,, 
occuifuBfoos prinuM» & pn^tea fimiles occurfns, limi- s>cr. vii. 
lea reflexioneg) flc fubinde ( per jam oftenfa ) limiles moius in- ^J^" ]■ 
tet le donec itenimin fe mutuo incidetint , Sc fic ddiiccju: in r ^ir.', 
infinitum. Q.E.p. fsvi. ' 

Conl. 1. Hinc 11 coipora duo quaviii quBC fimilia fint & 
ad fyltcmacum patticulaa coTTefponclenie» Ctniliter fiti j intet 
ipfas (empotibuG pioporiionalibuB runiUtet movectincipiui^fint- 
quc eorum magiutudtnes ac dcnfuates ad invicem ttl magnt- 
Eudincsac dcnliCaCeB correfpondentium pBfliculaium: liKcper* 
geiit t«m|>oribus pioponionalibus rimllitet moveti, Ell enim 
eaduin ratio partium majorum ryfteinatis utciufque atquc piit- 

. Conl. 1. Gt fimiles & limiliter paficae ryftemolum p-.ircet 
omnes quicfcant inter fe: & earum duxi quie cstetis majo- 
ici fint, & fibi muiuo in utroque fyftcmate cortcfpondeant , 
feciindum lineas fimilircr iitu timili cum motu uccumque mo- 
vcii incipiam: hxlimilcain reliquis fyllematum partibusexu- 
talium muiiib , pjrgcni inier iplae tempoiibui pro^ortionali- 
bus limiliici nioverij atque idco fpa^ia diamctiiK fuis propor- 
tionalia deri^ribcre. 

PRO- 
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ZJ4 PhilosophL/E Naturai.is 

DcMo- 

TU Cott- PROPOSITIO XXXIII. THEOREMA XXVIf. 

qmd jy^tmamm partes majarn teji^Hatmr la 
duplieetd raUtnf vehcitatiim fmrmi & 
deafiatlt fmtiimi jy 



Nam TefiHeniia oritur )iaTtim ex viribus centri^etii vel cen- 
trifugis quibus paiticulse lydcmitum fe mutuo agitmt , partim 
cx occurribits 6c leliexionibus paniculjrum £c partium majo- 
rum. PrioTis autem generis refillentiz funt ad invicem ut 
vires tota motrices a quibus oriunmr , (■) id eH , ut vites 
toti accelerattices 6c qiamitates niilerii in partibus correfpon- 
deniibus; hoc eil ( per kymthifm ) ut quadrata velocitiitum 
dircfle 8c diJlantis particularijra correrpondcntium imrersi fli 
quantitatcs mateiise in partibus cctrerpondertibusdireai ! ideo- 
quc cumdiftantii particulatum fyrtcmatis unios rmt ad dillan- 
tias corrcrpondentes patticubtiim alterius , ut diametec particth 
Ise vcl partis in fyliematc ptiotc ad dismctium parricuW vd 
paitis cctr^q-onrfcntis in ulicro , ( ^ ) fc c|i.anritates maieiia; fint 
ut dL-n!i:-,r 5 pjrtium & tubi (Immcltotumi rcfiftenrise funl ad 
invictm :i ■|iiadiju vclocLMtum & qiuduts diamctrorum & 
deni":l^ii,:, j.,!rduin f) llcmjtum. (I.E.D. {'•) Polletioris gc- 
neris rcfjllcniia; fimt ut icflexionum cotttfpondentium numcri fic 
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PrINCIPIA MaTHE-M.'-TICA. 155 
mei conjunQini. Nunierl auicm tcBexionum fum ad Ltn Mj. 

ot velocitatM p»tdum awtcfpondetitium direflc , & fptia iivTi-'CoR- 
ter canim teflexiones invetsi. Et vites tcflexionum funt ut''.'""-'"- 
velocitates & magTiitudines 6c deitfimes pattium corter. onden- $^1^^^ 
tium conjuntlim ; id ell , ut velocitaics fic diameircyrum cubi & s>cr. vll. 
denfitiiies paicium. Et conjunflis hia omnibus rationibus. rdi-''""''' 
DenliE liMiium cortffpondeTitium funt ad invicem Ot quadrau J ™ ,. 
velocitatum & quaiitala diamctrorum Sc der.f.iates |-.artium con-^^Vl.'- 
iunaim. Q. E. D. 

Cirol. 1. Igiiui fi fyftemala illa (int fluida duo elaftica ad 
modum aecisi 6t patles eoti.im qmefcani inlet fe : cotpoti au- 
lem duo fimilia & pjttibus fluidotum quoad magniiudinem Cf. 
denfitatem piopottionalia , & iniei paticB illas Gmiliter poHia , 
fecundum lineas fimiliter pofitas, uicunque projicianlui ; vires 
autem acceleiairices > quibus paniculs fluidorum fe mumo agi- ' 
tant, {int ut corpotum fiojcftorum diametii invetsS , tx. qua- 
dcaia velocitatum diiecte : corpoia iila tempoEibusptoportiona- - 
Bbus rimiles exdtabunt motus in fluidis , & fpatia limilia ac dia* 
metiis fuis ptopottionalia defciibent, 

Ctrs'. 2. Pioinae in eodem fluido ptojeftile velox leTifteiy 
vun patiniT , qnte eft in duplicadi tauone velocitatis qidm'pro- 
nme. Mam fi viies » quibui pardcols diAantes fe mutuo ig.' 

tant, 




Z<^6 rilll.O-JOPKIX ^Tatura is 
D; Mo-tara, augerennjr in ilujilicaui rauonc vciociians, ( " ) (eriftenni 
C.aR- foret in eadeio riiiione dmilicita accuraii:; ( « ) tdeoqje m mc- 
voRUM. dioj cujus parres ab niuic;:m diiUntc-s refc viribus nijllis aei- 

VH Sunio igitur uicdia tiii , E, C tjijurtibus fimilibus 6t sequa- 
fnBT. libu'i Bc feciindtim diHanuns «ijuales regulamer ailiiolilis con' 
T^^pn P^"''' medioram A ii. h faciaiit fe miituo vmbus 

KXVlT quit fint ad invicem ut Tis:;^, illa- nn:.ni C ttiifniodi vinbus 
omnin^, aL-l!"iuiantur. Et fv ooipoia aor J. .^jliu D , £, F, 
G in bi^ mjdii.^ moveaniur, pno.-.i li.;:, L' i,: £ in pnoribus 
d.Tibuf Sj 5t nltiTa di;o fc^ ;/ l- i^.lio f.'; iLique ve- 

locilas corporii D Lid veloi:n.tfm csr, o.-ii i . J< vi^iocuiis cor- 
porii f ad vL-loLLtjiL-Lii loLpo.i, C/ iii iu.,i.Qi.iiu.it,i r..tiMiie vi- 



; /■■ Lid I 



G , (,' ) m vLilocitalum r.iLiono du|jlitatLi; & (iroiiletca refillcn- 
tia corporis D ctit ad tclifleritiam coiporu i ut icfiUenlia cor- 
poriB £ ad rcIillcTitiam .coriioris G. Sunlo corpora D flc F 
xquiveloci:! ut & coipora £ fic G; Sc augendo velociiatei coi- 
pcTum D Si. F in radone quacunque , ac dinibuendo viiei 
j>artiailaruni medii B in eadem ratione dupUcata, { ■ } acoe- ■ 
det tncdiuin B ad fbimam & conditioiiem medii C pio lu- 



(d) * UrSfiimUfirti It.iiitm rfljnr p«BinDr n^ninHe» miiKblt fcBftt 
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PRINCIflA MATHEMiTiCA. Z57 
latai & idciico refifteiuuE corpomm cqualimn fic squivela- T)f Mo 
dum £ Sc € in lut mediis, peipetuo accedenc ad iequuliw- Coa- 
tem> ita ut<anim difeiewia evadu tandem minor quam da- 
ta>i]ucTi(. Proinde cum KfiAendx coiporaip D & Frint ad sbcu^j,. 
Oivtcem ut lenfleBBX coipotum £ & G, accedent erian^ hie Sta. VII. 
fimitttei ad Tationem aqualicacis, Coiponim i^iui D & f, ubi 
velocifnmimovencui, iefLltenti9£ruiic»qualesquampcoKcmc:& thidii. 

Eopcecea cum icIiAentia corporis F fic in duplicaca lalione ve- XXVQ- 
cilatis, eiii lefiHeiitia coipocLB D in-eadem ladone quam pro- 
Jrime. 

('') Cmt. }. Corpocisin floido qnoviB elaftico velociBime 
moti cadi:m ferc elt ieGlkn|ia acG.paites flmdi vuibus fiiis cen-. 
tiifups deHicuecenCut, fbqiK mutuo non fiigetent: fiJitodo ilui- 
di vis eliftica ex panictuacum v^us centiifugis cniatuc, & 
velocttas adeo magna fit ut vuee non habeani &ns tempons 
ad agendum. 

Cirrf. 4. PcoindctinnTeGIlentia; fimiluim 60 iquivelocium 
«oTpoiumi in medb cujus paites diftantfs fc mutuo non fi]- 
^unt, {') fint ut (juadiata diamettoiom; funt ctiam arquive- 
tocium Sc cclercimc mototum coipoium icnHcntia; in lluido 
clafticout quadrata dbmetioium quam proxmit. 

Corsl. f. Et cum coipora fimllla, Eccjualia & a;qi!i\'clocia, 
in mcaiis e)ufdem dcnfitalis . quonim parncula; tiuiIuij ron 
fiiKiurt, five paitiaiU ilb fint pii.rcE & minoit> U 1 a <. o 
c & n I i 1 T t fiu.iiiiirjtcin u-nipniibus 

*1 -lU 1 r m C n 1,11 

inant, &. viL-ilfim ; wr m...t..i l;fj;em tcitiam) a-^iu^^leni ;ib ea- 
dem ie.idtoncm paljantiii'. hoc cft, xqualilcc reriftantuc: mir 

nifef- ■ 
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DaMo-iiifeftum elt ettam quod in ejufSetn denlintu fluidli ekiB- 
TuCoB-oisj ubi velociffime moventui) Kqua1e«(int eorum refiilcnris 
3"""' pioximei five fluida illa ex particulis craffioribus con- 
St.DUM> ftem, iive ex omtuum fubtiliffimis conilituantur. Exmediifub- 
S<cT. vil.tilitate refiftenlia projciiilium cclertjinc molorLim non miiltum 

T"« d''. Cmel, 6. Hsec omnia ita fe habent in iluidis , quorum vis ela- 
xxYlL Oica pattic.ilatiim viribiiG cciin^ifijgis originem ducit. Quod 
fi vh ilb Liijnde □riuiur, vcluii ex particulaium' expanfiotie ad 
inltur knx vcl r»momm, aibotum, aut ex aliii quavls cauia, 
qu3 moius particubtum imct fe redduntuc minub libeii: lefi- 
flentia, ob minorem medii lluiditaiem, eiit uujoi quam in lii- 
peiioribuE cotolkxut. 

PB.0PO5ITI0 XXXIV. THEOREMA XXVIII, 

Sighim & eyliadrm ^nalihis diametris dtftriflir in mrdi» ra^ 
re tx pariiadit aqaeliiKi & ad aquaitt ah ittoitm dipemiei 
liiiri di^o^iit eM^anti, fttmdim flagem aieis cyliadri, itqad' 
li cum vckcitate maveanw. trit rififiaaia fieii duplo mimt, 
quam replltBlia cylindri. 

Nam quoniam ailio medii in corpus eadem eft (perlegum 
corol. f.) five cotpus in medio quiefceme moveatur, fiveme- 
dii particulE eadcm cnm velociiaie (') impingant iii coniua 
quicfcciis: confidcrcmus corpus lanquam quicfcens, & videit> 
mus (juo impeiu ureefailur a medio movenle, Defignet ip-W: 
.rfCK/cofpus fphairicum cemro C fcmidiamctro (jcfcrip- 
tum, Sc incidant pacticukc medii daia cum velocitace in coi- 
pus iilud fpliKiicum, fecundum leStM ipfi AC paiaUelas : fic- 
quef £ ejurmodi teOa. In eit captatuc LB renudiaiuetio CS 
«equalis, & ducatuc B D qua: fpnanam tangat in B. In KC 



^icdin, ctdemquc pfniiid^ TkpcrolSD- dioni aqulain coinTaHun, inKlrO^ 
mi ( fc7 doD. i< ctr. j. Ug. mth } idtm aln iq it amb tfimb 
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ttBD dcmittantut petpcndiculjies BE, LD,U vis qua pac- 
dcula medii, fecunaum tcaani fSobliqueinddendcglobumpy^y^"'' 
fetic in B, etit ad vim qua parttcula eadem cylindrum ONG^ Liber 
axe j4CI circa globum defcriwum perpendiculariiec feriret iniBCUND. 
i, (1) ut LD ad LB vel fi £ jd BC. Rutfus efficacia iiu |™;.^"- 
jus vis ad movendum globum fccundum incidentil fuaiplagamTiuijitii 
f B vcl A C, eft ad ejufder - 



cffica 



nad n 



n glo- 



bum fecundlim plagam deiet- 
minationis fua^i id cfti fecun- 
diim plagam reaa: 5 C qua 
globum direafi utgct ( ) 
BE sd BC. Et (") conjun- 
junflistaHonibus, clficscia }iar- 
ticuliE in globum fecundum rc- ' 
Qam FB obliquCl incidcntis, " ' 

ad niovendum cundein fecundiim plagan inddendz Cax, eft 
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DkMo ad etficacijm paniculas ejuf- 

CoR-demfecundum eandemieaam ' 
^^y^'^m cylindrum petpendiculariter 
Secdi.11. incidcntio , ad ipfum moven- , 
Sicr. Vll.dum in plagam eandem, ul 
xxsiv ^ ^ quadratum ad B C qua- i 
Tuioil. drawm. Quare fi in * E, 
Xxvi.I, qax petpendiculatis elt ad 

cylindri bafem citcularem 

N /1 0 6i iqualis radio 
C ) fumatur 4 H rojualis 

ecit 3Had i£ ut efffcau) pamcula: in^obura 

ad cfTecliim |iaiticii!a; in cylindrum. (°) EtproptereaMdunw 
quod ii rectis oinnibus i H occupatut eiit ad lolidum qaod i 
tcais omnibus * £ occupatur, ut effeaus pamcularumoiMiuin 
ih glblram ad efibftuni. parttculamm omniuiB iti qrtuidnniv 
(r-) Sed fc^idumpriuB eft paraboloU veitice C> axe Cjt Acla- 
Kte delbr^tumi. lc fiilidiiin Eaft(Tiu8.dL cylindnit. 




Primcipia M ATHEMA"TICA. zSi 

Eataboloidi circumfcripnis, & notum eH ("l-) qiiod parabo- De Mo- 
lis ll[ (emiffis cylindri circumfcripti. Etgo vis tola medii in "^^ Coa- 
globum elt duplO oiinot quam ejufdem vis tow ui cylindrum. 
Ec proptEirafi paiticulgBmcdii quierceimt, Sc cylindiuBac rI^s£uhd. 
bus cquaU catn vdocitate itioveientiir, fbm lefiftencia glotu sm. vn. 
diiplo minoi qinin idifientta cyHndii. £. £>. 

Scko[ium, 



(*) EadenT metEodb. fi^une ills intet fe eptai tefifliBntiaiii 
compaiari [ufliinti ezque tnveniri quse ad motuE fiioain tne- 
dui lefillentibai continiiandos aptiotes fiint. Ut fi bale circu- 
bti 
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DbMo-(0 bifcca aldtudbem 0 D in^6c^iKQ^idSHt lit^f 
TuCos-^equiilis ^C, Scetit Svercexconi cujai &uflum quaeiitUE. 




OIciTci, iil cll, <A [oniruiicinwimr- «i loiiiicnE reOinguli CKGI anim. 



■Ul^nEm CI; K 'R CT uJCl, ii> nilniliDnun, niiolu^ionc nainfulorJa 

nion dn^licarl CS »1 C 1 vcl KC >a CKQT & THVl riica CI ;yod\iaa' 

leMuIii coni qucni icil BA tobu ml C ^'■hC T+ CP > kTI? 
dc(ciibit ttt ad ROftoiiiaiii citculi laJio (rjnl.* £ifm»lift»iliimi*v. Dick 

BR difififd ln cUhb misiB dsfUo- CK & CRbiRiiitnili&fsEiiiicaxKB 
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'(■) Quock fi SfnaaDNFG , e}urtni>di fit curva, ut, fi ib DeMo^ 
^us pun^ quovii iVad axem B. demittatur petpendiculum ^*'"' 
NMt fic iipiSiQo datoG ducabntefla GR qufepaialleb fic 'x^^ 
leQx 6Binain tangenti in A^, & axem produQum lecet in sbcukh.' 
taeoi MNaii GR vt GRaiii, ad^ i)itKG£ 3;. IbliiluiiiSEcr.Vt 



ifnwf f^ra hujus tevolutione circa- anMn jfB &EA defcfil*, 
lur, in^medio raro pixdiOo ab Vecfus B movendo, itiinus' 
VdifteQjr quam aliud quodva^adeariongitwdiiie telaMtadiBe^fe 
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Vjt pHILOSOffHI* NaTUSALK 

,;rf;«ios t ■'.' = 77 ■* ^4.°Rs"t^ A R < AEi^Cd^qMffli^- 

;' = ;a.-idrh-biliirt=i^i, ■uiorJmiiMM f.^j .. ^"+"^' 1 

■^L.u-' 'it.«ire:j:RS=-i*i..-L.*v'{. 
101=0— V J Koc,p«mm,alfi(luD=BiiuaBS,^ji 



4 Edi j^oKiMmAa — — )-~ iBicniil i lcl^ ii&naUr"^- 

_i;_-''.K't« —E.'wiacB ta- E-ln^iAR^-XAEC^V"^)! 

.bmt onp alimiliiqnii wnnAin «iisd u sponti. Qiari cAn A B j^cni' 

.ttdiiauinBGu aBzjiiilUft*, «fO- AE,clt— R S~ — !■>' J:'*~^<V'ji 

pi dHno^i». i cam inqoc Gi uU^ &nbi A Eape i.i AR,&+gS=— ;<■ 

» = - ~^." — capHBa«j= i.tLj. Efii ti«6iiigetq:ai 

nfltui valcn I i"-E"isu' > ^ • > K 104. Ditl miflnl «duiBl-AL, eot- 

11 n L N D , defeiibi poiel). Niq,;^ & 

p«™&,oc««.ix_ — + -^-— („^„.jrti, = j. Vf=JA&*0* 
finAg=.,d'-*iI.*™AB. AB, 

■qadk Lc^HiUuno s/" l in I..gariihiiii- ^^^"^^ - j'' / ' 

.0 ™Joi 6lKiiigc«« i 4 ,, liniae -— — ■ iiu'1'bfi C r mm 

£ r(=ir j ^Bfl.vlloK ifMjaco cxB ad A ,bCciiQi cancr^QD.Lunic Ch , tbin-j der.:ri- 

(■11« ftsiift* til«o«AerS» •hlciffi- jii sauO.^ 6 «im i" »imitKe i « 
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n.nflnii BifOWieiMBC) BO, ininfiiiinimihlee- non Aloiaw. Pany; no. 171 j.jn^uilm. tle- 

i.-™ "«1! onyllliiiirDLOpaiiaiBaKjpcBi Eiiiiiffiiiiii.& luiivtrlililLmi Icj^eui uWm» 

foKOia. )u^ig[„^|i|idiiininiiiiinnQlaaiie Schelii .Kcimniaiii psiili.lbluriD. Rem k 

LlBEBa ejiii licA aKB A C [eielmiaiie gEBi- ctaiiKAmue denwoAnnm obrccnn 

Skt Vn.ccnvuiiia, (HrDmcoDCHTHmelftp^^ rDuidimci^cooltnidifxieiniDadAdedU 

Pltar. Q il — - B», ia qmiibeihii^rDUdi diiEdiD>D& 

• XIVllI." oara «lMi«UDm f d I ^ ^^p, ele- qaibuClim cjfi^B qoiienMijmociimi 




Ponifi io hi, BujLoi 
ulni Imj', SJji> iDUKnnmoi iprfimi 



mie. Ltmmi. Sjlirra ifi ti rjnmJn^ 

Aim/wipuoB lu dmd BM. -^jj^f ^JJ^ 

dni diasKtroBJiS, & cjliDdiDi hhnt* 
drcQmirtipmi per rerDbukifieDi remng^ 

Liim mJi^ C a , ^r> id flnm tiittdj 
^ i'ad'iij^l^'*ri'ili"r«d^ r )* iHaif- 
i B, jmidtSeiiiif » — ^iSthioe 



PRIHCIPIA. MaTHEMATICA. ZJt 

Dh Mo- 

PROPOSITIO XXXV. PROBLF.MA VII. tu Coa- 

Si mtiium ratum tx farticulil quam minimii fiiefitnuhi aqua- Ltucr 
■libni &adaqual« at imiictm dijlaniia, liiiri diSpnfili, cn-S^cui^D 
pel ■ inveairt refijltiainra glaii in hec atdio uiiifiirmiltr P^'g^'~f^l', 
ditiilis. XXXV. ■ 

Caf.t. Cylindraa cidem diamEtio & aliitudine defcripcus 
piogredi intelligatar eadem velocitate fecundum lonsitudincm 
axis fui in codcm medio. Et ponamus quod paiticjli: modii, 
in quas globus vel cylindtuB incidit, yi reflcxionisquam mixi- 
ml refiliatit. Et ciim tclillentia globi ( pet piopoCtioncro no- 
villimam ) fic djplo minoi quam icfifteneia cylindii , & globuB 
fi[ cylinJrum utduo adttia , & cylindtus incidendo peipen- 
diculacirer in particulas , ipfafque quam maximu refleflendo, ( ') 
dupiim fui ipfius velociratcm ipfis communiccl : cylindrus, quo 
tempofc dimidumlonpitudinem axisfui unitbcmiiet pcogcedienT 
do dcfccibit, communicabit motum paniculis , ( ' ) qui jit ad 
tonjm cylindtL motum ut denfiia! 
&slobuB, quo tempore toiamkii 




t"7 Or-/«n f«l 
Sct. dva HngiiEx jQriicuix , i-yiinnri 
PbOH, miiiiiiiii Giii,li lallKfiit [k 
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EhMo-mitct jirogredicndo.dcrctibit, C) commmiicabit moium eundemi 
patliculis; (') Sc quo tcmpote duas letiias pattes diameiri fua 
'L^Brt' ' communicabit motum particulis, qui fu ad totum, 

Secuhd. niotum ut denTilas mcdit ad denruacem globi. Ec prop-' 
Sicr. vii.terei globus refillendam pat:tut , qu£ ftt ad vun qua tocuc ejue 
XXXV auletri poHit vel genetari quo tcmpoK duat teiciaE 

iioii. p:>t[es diametri luiE unitbrmitet progtediettilo delccibit , ut den- 
,YI[. iitas medii ad denfitaiem f;lol>i. 

Cii^. a. PonaniuE qubd pailicula medii in glebuni vel cy- 
lindfum incidenies noii lelitclatiiur ; & cylindrus iiicidendo 
peipcndiculatiter in pariicuiaB fimplicem fiiam veloc caiem ipfis 
commjnic.ibit , ideoque refilleiitiam patitut duplo mlnotcm 
quam in ptiorc cafu , Sc tefiilemia globi etil etiam duplo mi-; 

d/. %. Ponamus quod particulx medu vi rellexioniB neque 
maKima ncquenullii, fed mediocri-aliquireriUant jtglobo'; Sc 
refilientia' globi etit in cddcm ntioiiE' medioCTt intec tefifteih 
Oanrin primocafu 5c refiltctuiain-in.fGcundOi Qi £.£. 
■ CeroJ. I.. Hinc fi globua & parncuUcfintinfinite dnn., & 
••a onuii cllSica, £c proptetea. etiam. vi onmi.rtflaiionit de& 
tnta: lefiftentta globi eric ad vim qua totiw qiu iiiDtus.vd'ui- 
leni poAtc vel gcnecari , qno tempoie globas quataor tCTUat'' 
panet diametri £». delcrilnt,, nt denfuas medii ad denfiiatem 
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Pkincipia: Mathema.tica. 

Qrel. 3. (b) Reffllciiii:i ^bbi, caltciii pribus , eil in Jn- t°"(;'^s?." 
plicata laiione veiociialis. poh.um. 

Coml. 3. (t)Refilli;iiiia glohi, csteri^ parib-js, cll in Jupiicari Liber- 
[atione ifiamelri. SnawD. 

Csio/. t. RcfiJlenlia filobi, c^leris psribus , cP. ut dt-nlitaSp^J'^"' 
me<Jii. xxxv. 

Core/. f. Refillentia globi cft in ratibne qu^ coniponitur ex^»*^ 
duplicata latione veladcatis & duplicata radDnc diametci Gc ca- 
lione decifitatiBHiedii. 

Cnrol. tf. Et mocuG gloU cum ejus- lefilUnm fic exponi po> • 
Kft. Sic j4 £ tempos cjuO' filobus per teMenciam fuam unifbT- 
■did contiwiatam- tWim. Cium: mooiin amitceie potdL Ad- 
" 4B. 
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zyS Philosophije Naturalis 

)3Mo--4fl erigantur peipciiHicub AD, 
V CW.-B C. Siique B C moius ille lo- 
lus , & pet punaum C afympto- 
tii //D , ^fi (icrctibalur liypet- 
vn.bal.i CF. PtodLicawt AB pun- 
aor. clum q^odvis E, EiijjatiH' perpen- 
fisL. ''''^ijI'"" ^ ^ liypetbola; occutrens " 

'i fi Compleatut paralleiogtammmn CBEG, Et agatur 



ipfi B C 



1 H Et fi globus tempore quovis B E ; 



lo piimo B Cunifbtmiter continualo, in me(!io m 
fiftcnte dcfcribat fpati 



cjufJemesiioncturpci- lonsiiiidjnem B U, jtr.ifii riffiHumia; pr- 
te CH. Patent hsec-omnia ftr corsl. i. & j. pmp. v. lih. II. 

Qfet 7. Hinc fi globus lempore T )iet lerillentiam R uni- 
foimitei contitiuatam araitiac motum fuum toium M : idem 
globus tempore ( in mcdio refiftente pet tefillentiam R in du- 
_i: — i — I — — decrcftcniem, ) amittel motus fui 
TM 

ncntc panc - i & dcfcribet fpaoui» 



quod ad fpatiu 



1 mufomii M eodem tempoie i de- 
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PRINCIPIA MATffEMATICA. .VJ^ 

T+( ,,' ,. DbMo. 
umi nt loganthmi» numeri — niuliiplicawa pet nu-ToCon- 



QiMd area hypeibolica B CFE cH ad leOangulain BCGE inp^ 
Mc jnoponionc. ^ 

Scholium. yi 

In hic propofiiione expofui rEfidentiam & tetardaiionem pro- 
jcailium IpliiEricorominmediisnoncontinuis, & oftendiquod 
tuec reQflenni fit ad ^/im qua toiue gtobi motus vel lolli pof- 
fit vel genenri qno tem^re globus duag tettiaE lUametri ruie 
pzte» vdocitate unifbrmitet contitHiatB defciibaE , ut denfitas ■ 
medii 

o-|i pertwlici B C F E, efl id naiJignlaoi 

•■'^' J:^> ^ailMili (Bmenimloi uiiinifnlcivluilogJiiihmni numnL J 

'deliimpnii tic logifticl cujnf ridiiuigejii eft hm^^cnff^^^bu^iu cft^un^^ ^ 

[* cujin digrunr muiaii vqinlB el^^ }3£. ^""^^^^J'^"^?* (j^-i'^ 

40. i^)! ounpiiiHiiD „j ,,;„ii!(o, iiJ !..3.i;i[h. 

"=tJ, nnii w T - , ewik=IifliJci m,„„„„„i 1+' in rij.^.,Lu> ij 

L. -—=8. QuDi «nB C F E= foguiiiiinuii. tjafiitm ^^.mn fimipLum in 

«I-'^.,rib«.^.™.eABCGE= fv^Hi^i^t^iSWi? 
(..Efte,si^K,perf^cDCF_E-.i a I±i „ ^ 
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2-8o Philosophi* Naturalis 

Db M.) inj.lii ad deiintatcm gtolu > fi modo gbbua Gc parttculx medii 
T'j C)^i-,jr^; ijinmiielaftica 8cvImaj(imaiefie£tendipolleaBt: quodque 
^^'"^'^^hjii; vis fit duplo minot ubi globus 6c patriculie medii funt 
j^^yjy, inficiite duta & vi teflectendi prorfcs deliiiuta. In mediis au- 
Srcr. vii.tem .coniitiiiis qualia funtaqiia, olcjfn calidum, & atgentum 
Xsrav ^^V"'"' in quibus jjlobijs Jion incidit immediace in omnes fluidi 
PiiuL. patticulas reliltenliain generames , fed iiremit tantum pioximai 
Yll. 'patricjlas l< hs premunt alias & li« alias , refiftenua eft ad- 
huc dupli) niinor. Globus utique in iiujjrmodi mediis fluidif- 
lim;E tc-littcntlam paliiur qu:e L-ft ad vim qua totus ejus motm 
vcl lolli poffit vcl gcnetari i]uo lempore, moij illo uniformi- 
let coniiiiuato , patlcs oHo tetiias diamiJtri fua; defcribat, ut 
dcni.tas mcdii ad dtnlitatem globi- Id quodin fequenobus ci>^ 
nabimur olienderc. 

PROPOSITIO XXXVI. PROBLEMA VliL 

/ijiue 4i cyiindri». fr firmtp ia fimh fiBm tfiumif 

Sii ACPB vas cyliftdri(wm> AB ejos orHkaum fupetius; 

' C D .&nduiTi harizonii parallelum , £ F&nimen circulare in me- 
- jdio Ciind} , G «etitium fotaminli , & G H axis cylindii hotizon- 

■ Pperpenfiicutsria. Ec finge cylindrura^adw .4? .Pfi ejofHem 
fSQ jatibidiniB CDm cavitate valiG , & axem etinidem haberei 
.£[ unifbimi eum niotii pecpetu6 dercendere i Cc.panes ejus 
j]u3mprimum aumguntruperfidcm AB liqae&erc) ficiRaquam 

■ xwnjrerfas giinritaie fuii defbetc 'm vaij Ec catarrfbm vd co.' 

- lumRam 3quiL'<<£iVF£A/ q^dcndoEbnruiie, & pet lonmeR 
^FttanGiei idemque iidKqugieiit^te. £a ver6(itunifinnu& 

' yelociias f^aciei dcfcendentis ut Gc aquEEComiguxinciTculo AB, 
^am aqga cadeiwlo (f ) & cafii fuo dcfcribendo altiludinem f ^fac^ 



ui wlcada ttie nutii . 



PRINCIPIA MaTHEMATICA, 
qiHtere pMeft ; 8c jMXMit I H Ci — 
i/G ia diieOunt, ec^punEtum 
Jducanirieda KLboiaond parat- 
lek & hterilius^cieiaccurTeriB in 
K & £,. Ei vclociias aqus ef- ^ 
flucntis pcr foramen£ F(* )eaerit 
quam aqua cadendo ab I Sc caru 
fuo ddcribindo abjudinem IG ac- 



duplieita tatione velocitntli aqux 
per lotzmen elHiicntis ad vdoclta- 
teti! aqus in circulo j4 S) hoccfti c E^Q ] 

in dtiplicjta raiione citculi ad.circulum E , , 

lii ciiculi funi reciproc^ ut velocitateB aquaruDi qax pcr ipTot 
eodem lempore 6c scquali quantitate, ad^quate tianfeuiit. De 
velocitate aquse lioriMntem veisus liic agitur. Et motus hort- 
zonti panllelus j quo pattes aqju: cadcmis ad invicem accedunft 
cum non otiatur a grivitaie , nec mQtuiii liorizonti pcrpcndi- 
culatem a gravitate oiiuudum rautfft , hic non confideratur. 
Suppommus -quldem <|uod }uries aqax aliquantulum cohsrcnt, 
Sc pei cohsGoncm fuam inter cidcnLlum acccdant ad inviccra 
per motjs horizonii pjt:illdos, ut unicam lam jm cfTarmcntca. 
taractani & non in plures catataflas dividantui j fcd motum ho- 
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z8a Philosophi^e Naturalis 

1 Tizonti parallduin, a cohxnane i1- 
^ la oriutidurn, Hcnoii confidcramus. 
I Caf.t. Concipe jam cavitatem 
, totam in vafe, incircuituaqus ca- 
H,dentis^BA!F£vW,gUcieplcnam ■ 
. elTc, ut aqui per glaciem tanquam , 

per infundibuium tranleat. Et fi 

aqiia glaciem tanilimnontang», 

veliqiiod pnindc efl , fi tangat & 

per ^ciem propter riiminam cjm 

pdituram quam libetrime & fme 

omni refiftentia labaiurjhxc defiuct 

peiforamen£f «dem velociiate 
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Princi?ia, Mathematica. 28j 

ac priii; , ( ' ) & !>', [1^,11? tonim coiumni aqua; ABNFEM DbMo^ 
impendtiiit in dc:! i^om gcnciandum iiti ^irius, 6c fundum ^ C"*^ 
vatis fiiltinc!)il pondus glacici columnam ambicnlis. roRun, 

Liqtiefcat iam glacics in vafe ; & effluxus aqus, qtioad ve-^^^^^^ 
locitalem, idem manebit ac prius. (') Non minocerit, quia s.cr. vit 
glacics in aquam rcfoluta cotiabitur defcendere : non major > ^™y, 
quia glscies in aquam refoluta non poteft defcendere nifi im- phobi^ 
pcdicndo defccnfum aqils altcriuB defcenfui fuo squalem. Ea- ^™!. 
dcm vifi eandem aqu^ effliientis velocilatem generare debet, 

Sed fbrameit in fjndovalis, |>roptc[ obliquos motus parti-. 
GUiarum aqux efHuencis , paulo majut efle debec quam iirius. 





Nb ■ 
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284 PKILOSOPHIX NATtJRA-LIS 

Dsilii-C") Nam paniculie iquie )im 11011 iranfeunt omnes per (bra- 
TO CoK-njei, perpendiculariier ; fed i lateriiius vafis uniiique coiiiluen- 
poRUM- ,es6( in firamen eonvcrgentesi obliquii traiifcuni raotibus ; 
Secum ^ cQiluni fuum deorfum lleclcntes in venam aque exiliends 
gicT- vu.confpiranCr quc exifior eft paulo infta (brvnen qubri in ipr» 
liuvE •'"'J™'* diamewo ad diimettum SManiinis tx 

pJoit, r ad S , vel fi ad 6{ quam ptoximii fi modi diametros re- 
yUL - ^b^ dimenfj£ fum. Paiabim ut^^ue hminam planampertenuem 
in niedio pertbraum , cnillentc circiibris focaminis diametio 
f aitiiim quinqijc ocbvatum digiti. E[ ne vcni aquss exilientii, 
cadcndo acceleratetur Sc a;ccle;aiione reddctetur anguftior > 
hitic laminam non fuiido fcd ijleri valis clfijfi fic , ut vcna il- 
la cgtedutetut recundiim iineara hovizQnti parallelam. Dein ubi 
vas iqua plenum elTet , apetui foramen ut aqua efflueiet; & ve- 
nae diametei , ad diHantiam quafi dimidii digm a tbiamine quam 
accutalilTim^ menrurata , pTodiii psttium vigmti & unius qua- 
diagerunanini digiQ. (■■) Eiat ignur diametcr foiammis hujW 
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. PRiNciriA Mathematica. 285 

«tculan» ad duHtetinin venee nt 2; ad 11 quimpToxune, DgMq- 
Aqxa- igitur tnn&mulo pet fbramen , conve^t undiquc j & Cor- 
paftquam effltwit «x vaTc , tenuior' leddituc conversentlo , & '^j"" 
fct attenuationcm accdeiaturdbncc ad difiandini (emiflis di-SfcuyQ^ 
|jti a finamino perrenem 1 & ad diftantiam iliam teauior < " ) Sect.VL 
Ac celenoT fic quam in ipfo fcramine in tationc if xa[ ad jjjj^y,. 
Mai Cai 17 ad 11 quamproxime> id eft in rubduplLcataraiionep,o,^. 
binarli ad unitatcm cirdcer. ( i" ) Pet experimcnca vero conflatVUi., 
niiod ounnilias anuLE, (lux ner foiamcn ciiculare in fundo va- 
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zStf Philosophii: Naturalis 

DBMo fis fi3iinii dato temi>ore effluit , ca fit qLis cum velocitale 
TU CoK- ptaxiiila , "on yet forainen illuil , fed |ier foramen citculare , ■ 
^L^^EFi '^"'"^ dianietet eft ad diamettum fbraminis illius ut a i ad aj, 
Seci'nd ^o'^^'" tcnipore efflucre debet. Jdeoque aqua iUa effluens ve- ' 
Sicr. vii.locitatem. habet deorfum in ipC> foianiine quam grave cadendo 
xxxw ^ carjfiio (1) defcribendo dunidiam aldtiidinem aqnEB in va- 
ItBii Aagnaniis acquirere poteft quampraxime. Sed poftquatn en- 
yui- vit ex vafe , acceleiacuT comrergendo donec ad oiftaotiam a &>• 



Dponetj nLurpri poccn n 



Mnpsn ludbniikB pngieliendD ilelcri- TTTx ^ 
cn}«l Jenldliuii cfl nllitwlo ei qul aie~ ?^]^. lui 



1« 1^1 «dliOcic po<cft. 



€ll4lldl tmiepit ■EqaiHc , 3C i rpdiian 
^Bpd ont ccktim • nrqfeTmiicr pto- 

Citditiido •enpofo inniiri nniui rccuodi ,j, „ l' " ; 

iefirikm, eiit*:»=trviti( i8. Hb. "Jir' ""«wo IWi.iii , ci 

■ l(l,Ub,iO ideJque G>tlellii W *4. oj™™ 



IIT" i™" totpiB onoUibet gn- 

^diain Te , fino refiteacil udeiido & 0^1 £id 

ihioidiK, ftpiduiiiFuii: 14, bTjfe iUfiiioii,,opint, rtiidTeloei- 

= W",'P'i,n«?l",q™ OKm epii pn lanm ildtadiDem un 

u Uonm. Aud.-?ariC u. cnfcDdo •t^iiSMi Biiid V" « C "■ Ul^ 



iiiua iT 



Principia Mathematica, 187 

ranlihe diamctro foraitiinii prope iqualem pervenerit, & velo- Db Mt^: 
citateni acquirivetit niajoicni in ralitinc fubduplicata binarii 3d™Coa- 
unitjlcm ciicitcr; qii,ini uiiqiic Ktave ciidemlo, & cafu fuo dc-'?"""- 
fctibcndo folam aiiitudlnein aqua: in vafc ikgnantis, acquiteresEoosS^ 
poieft quamiitoxime. yJJ, 
„ '"^'^"'^""'"JS 'g"ur diamcter veriLE dciifinctuc per fotaraen''""' 
linus tiucnl vocaviinus £E Et plano forammis £ f pa-pJJ^J;- 
1) duct inlclli_eatui: plunum aliud fuperius VW ad diftan-VUL ' 
ciam diameiro foraminis ajqualem ciiciiet & foramine majore 
ST pctwfum; peicjuoduiiquevcna eadic, quie ada^quate im- 
pleat foramcn inferius £ F, atque ideo cujua diameter fit ad 
diamccrum foraminii infecloris ut 3;' ad ai citciler. Sic enim 
vena per foramen inferius perpendicularilet ttanfibit; & quar»- 
titas aqui effluenlis, pto magnitudinc foraminis hujua , ea ctit 
quam folutio ptoblematis poliutat quamproiiime. Spaiium vc- 
td , quod planis duobus & venii ca- |- 
dente clauditur, pro fundo valis ha- t- 
beripolefl. Sed utfolutio problema- 
lis fimplicior fitSc magis maihcmati- 
ca.ptaflat adhibeTcpbnumfolumin- 
fetius pto iundo vafis, 6£ fingcrc quod 
aqua qui jjet gkcicm ccu per in- 
fundibulum defluebat , & c vafc pct 
ftrsmen E F in plano infcriotc fec- 
Hjmegredicbatui,motumfuum per- 



M\ o 
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z88 PHfLosopHi^ Naturalis 

0- peiuo Tervet, & (') gbcicsciuictem fuani. (> i 

In fequeniibue isitur fit S T diameiet 1 [j" 

fotamiiiis circuliris eentio Ziiefcriji- 
0 ti (lec quod caiaracti efliijit ex vafe 
ii ubi aqiw toti in vafe fluid» eft. 

fit £f dianieter foraniinis pcr qood ■ 
. eatarafla cadendo adsquate tranfit , 

fwe aqoa cxeat ex vafc (isr foramen ■ 

illud fupcriuB Xr, five cidai pt; 

dium glaciei itl vafe taiiquiim }■ 

fundibulum. Et fit diumtier d 



do adimidio HlLiiudiiii^ iZ aci^uitcie poicfi : velocitas autera 
patara£tx utriurquecadciuie ea etit in fotaniine £ F, quajncM- 
pu^ cafJcfido ^ alEuudinc .ioii IG aequiiet. - 

Of 



liiun ■ wltnct , « aqiB utarjdaia 
^nfen fbi*iarida «Beibi |ur Jbnn» 

pFmiJiigiiiii^iileieiliininfaABlx:, 
iii pTiail«udi lohiioiie liibaiiia imiciii 

iMii tf rSocaii'tiiltra iclodiu 
•iniii •VB i nle ABD.C nUiin ha- 
ba b £t£i>DiH vtiiiB tfjfiindfl, cidcDi- 

SnpmSw, Sl^propnt* idHii»ii» pcni- 
'dia fiiiiila inniaui is iiiivfE vilc. Qmi. 
Diiivcidin ciufdeiit •biifen EilDii jc 

'&&eiliar & OIW» vuheai«ica fici,Q 
vib ABSC mowc [ulitiiii;iiiii 



C EG F D 



PalTJCIPU MATaEMATlC\. 289 
Caf.2. Si foramen £ F non fit in mtdb rjndi vjfi: , fed DeMo- 
fiinduin alibi [letfotetur: aqua cffljct eidini cuin vtlocilale ac''^" ^"'^' 
priiis, fi modo cadem fit foraminis magnitudo. Nam Erave''!^^"; 
majoci quidcm rcmpoie defcenditad eandem piofimditaiem ( '^Secdhd 
per lineam obliquam qi>am pet Uneam pcrpendiculatetiii fcdSRT.vit 
defceiKlendo eandem veli>cilaiemacqitiiitmu[roque cafii} OjHavL 
nt Galilaia demonftiavib Piniif 

Co^;. Eadnn eft aqua velocitucfflDemis pet bramen in''i'< 
btete va&s. .Nam fi fbiamcn parvum fit j ( ' ) ut intctvii- 
bm intet fiipeifides AB & KL quoad lenrufti evanefcati Se 
vcna aquie fiotizontalitei exiJientis figutam paiabolicam effbr- 
met : ex ) lateie xeBto hujut paiabol^e coUigeturi quod veloci- 
tas aqua effluentis ea lit quam coraus- ab aquz in vafc fhg- 
oaniis alotudine HG vel rGcidenaoac<luiietepotuifret. Fa- 
3ta 
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ipO PHILOSOPHIJE NaTURALIS 

DbMo-Qo uli^juc cxpctimento inveni qiiod, fi alticudo aqoa; llignan- 
Tru CoR-jjj fu^fj foraincn cflcl viginri. ciigiiorum 6: aliiuido forami- 
FOK.UM, ^ fupra planutn liorizonti paraUclum clTet quoquc vigird di- 
Sbcusd Biwunii vcna aqus ptofilieniis incidercc in planum illud ad 
Snr.viLdilhntiamdigitonim «tdiciaiierpcndiculoquodinplanum 
Fioi. ijiud ^ fenmine dcmtctebatur captam. Nam fine ccfiftcnriaj 
r^tt v'en» {•) incidete debuilTet in planum illud ad dillaniiam di- 
vni- gicoTum 40 ) exiftcnte vens pacabolics: lacerc rc£to digico- 
lum ao. - 

Caf 4, Quin eliam aqua effluens, C\ fucfum fcratur, eiidem 
egtetttuc cum vdocitate. Afcendii enira aqiiic cxilicniis vena 
parva moiu perpendiculari ad aquse in vafe fiasn^niis aiiiiudi. 
nem G H vel G 1, nifi quatenus afcenfus ejus ab aetis refillen- 
tia aliquannilum iinpediatuc ; (') ac proinde ea eiSuit cum velo- 
ciiatequam iib aliitudinc ilij cadendo acqiiicerc potijiffiit. A- 
qua! ftij^njniis pattlcula u^[i^qui^que uniiiq.ic prcmiiut ii-quiilLter 

Tis, fivc hciiKontjlitet clfluat pct ibr.imcn iii cji'? latiic, l.ve 
cgrcdiatut in canalcm & inde alct:n(lal per fotjmcn patvumin 
fuperiote canalis pattc fadum. Et vclocitatcm quiaqua efiliit. 
cam eirc, quam in hac propofitione aflignavimusi non roliim 
tationc colligitui, fcd eiiam pec cxperimenta notiffitna jam de- 
fcripta manifclium eft. 

Cfl/T j. Eadem clt aqui efflucmis velocitaS) five (igiita £0- 
isminis fit ciccularis, fivcquadiaia vcl iriangularis aut quie- 
cunquc circulaci sqiiiilis. Nam velocitas aqux cfHucnlis non 
pendet a figura foraininis, fed odtuc ab cjus aldiudine infca pla- 
tuim K h. 

G^.-6. & vaSs AB D Cpm in&iioi in aquun flagDantem 



■ataliiid«BD = DHd>|ii.>e, 6c^iBD 
•ft pio qmn Isen ical ^u^^^M Z, 



j7. Aic^L- rrlillc.iiij) ETUnifndl «fl.^ 
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PRINCIPIA MA-THEMATICA. Z^I 
immcrgatur & aliiluclo aqua; llagtianlis fupis funduni \'afis f t E 
GR: velocitas quacum aqua qus in vafe eH, effluct 
mcn £Ftn aquain Hagnamem, ca erit quam ^qua ca 
cafu fuo defcribcndo aliitudinem IR acquirerc ooicl^. 
pondus aqua: omnis in vafe quEe tnfetiot efl fujieificie aquK lia- Si 
gnantis, fubftinebitur in a^juilibrio pec pondus aquse llsgnantis, 
jdeoque motum aqui defcendentis in vafe minimSaccelerabit. p' 
Patebit ctiam & hic cafus per expetimenta, (•>) menfutando 
fcilicet lemporj quibus aqua tffluit. 

(=) Coral. I. Hinc fi aquEE altitu- p t i ■ 

do producatut ad K, utfit ^ 

ad C^in dujilicata radcne ates fo' 

Taminis in quavis fundi parte fa£li, 

ad ateam citculi AB : velocitas iqux 

effluenlis squalis ciit velocitati quam 

aqua cadcndo & cafu fuo defcti- 

bendo aliuudinem K C acquitctc po- 

tcli. 

( ) Comi. Et vis, qua tolus 
iqus oxilicntis motus gcncrai 

lindiica; columnx aqux,cu)us bafis ell fotamen E F, altita- 
do iG/vel 1 CST. Nam aqua exiliens, quo tempore hanc co- 
liitnnam a^^aat, pondcrc fuo ab altiludine G/caaendo veloci- 
'tatcmfuam, quacxilit) acquitete potcft. 




aqoalis eft pondeti cy- 




Digilized by CtKigle 



PrINCIPIA MATHEMA.TICA. ZjtJ 
litudinem IG, hoceft , in fimplici ratioiit mcdia: propottlo. DeMa- 
nalis 10 ad akitudinem IG : & quo tem])ore guiti cadendo 
ab I defciibere potefi aliiludinem IM, aqua egrcdiens ( f ) se- ''^^"i^ 
qualis eiit cylindro cujus bafis ell ciiciilus B &l altitudo elijjf^^Q^ 
a IH: flc quo lempore gutia cadcndo ab I per H ad G de- Sect.VI. 
(ciibit altitudinum dificrentiam /f G , aqua egrcdiens, (s) i^ftor. 
eft, aquatotain folido j^BA^f tjWiqualis erit diireieiuij: cy-iS^ojJ', 
liiwJromm, id ell, cyllndro cujus b^ifis efl: B fic altitudoVHi. 
2//0. Etproineiei aqua tota in vafe ^BDC eft ad aqujm 
tolam cadentem in folido WB/VF£A? ut ( l' ) HG i HO, 
id eft.utHO + OGad HO , kMlH+IO ad i I H. Sed 
pondus aqiij: totius in foliiio ABNFEM in aqui deiluxum 
( ') im(xriidi:ur: iininde pondus aquK totius in vafe eft ad 
po:idLTii iijtccm fjj.t \r\ defluium aquSB itnpeftditut , vlIH-^f-lO 
3lA ^ 1 H , ( ) n:t;iie ideo ut fumma circaltiiuin E P A B. 
ad duplum cir.:ulum EF. 

(' ) Catd. 4. Et binc fondut aquz totii» in vaTe ABD'C 



fiaOmJailiiEF itailiiiBfiiNDiIGV 
n> ouf idcm ctAinAm ctifa InBi m: 
taciBifaiEPSLilDWo > Id,ai<ii- Hi 
nu «liiiin aimhiSt cS- ' ' ~ '" 
& ■Mmloiia 



I O -I- O G id > ao , & qiiEa ( per hn. ) 

u ,10=10 1 iG= 10— iii , 10— u»- 



lnnlo l-BDCj. tH ul A.fi^£riAB— EF.^ 
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DBMo-cfi ad ponderis pancm alicram quam fiindum vafia foftinet) ut 
TuCon-fui^^j circulorum AB & £f ad diffetenriam eoiundem ^cir- 
L.jjnCuloium, 
Secuhd. C'")Cb™/.;. Et pondcris pars , 
Ster. Vll.quam fundum vafis fuftinet, cft ad 
XXXVI poi^l^ris (larlem allcram, qua: in dc- 
p>o>i,' fluxumsqu:e impcndilur, ul differen- 
™- m circiilorum -^B 6c fFadduplum 
citculum mmoicm E F, fwc ut arca 
fundi ad d.il.luin fotamcn. 

(") Cmi />. Pondcrisaulempars, 
quafolafundumurgetur, cft ad pon- 
dos aquiE lolius , quE fundo perpcn- 
dicubriler incumbit, ut circulus A B 
ad liimma circuloium EF, 

fivc ut citculus ABsd exceflum dupli circuii fupra (un- 
dum. Nam pondeiis pars, qid fola fundum utgctur, eft ad 
ponduB aqus totius in vafci ut differentia citculorum A B lc 
E Fadfuramameorundemcitculotum, pet cot. 4.. : & ponifta 
aqus loiiud iti vafe eft ad jiondus aquse toiiui qu:e fiindo pctpe»- 
diculariiet incumbic, utciiculus B ad differeniiam circulo- 
rum AB EF. Itaquc cx iquo pettutbaie, poiideris pate , 
qua fola ftindum utgetut , efl: ad pondusaqure totius, qus fun- 
do iMjrpendicularitct incumbit , ut citculus ABzdt furamam cir- 
culomm AB £ F ( " ) vel exceffum dupli citculL AB fupra 
fimdum. . 

CmJ. 7. Si in medio fbiamiiut E F iDcetur dtcelliu P ^ 



(01} * Qt. I. C&Dap:a=AB4- qninr (Htio xgDEa ni;iii )n& dt jlA- 

EFiiEF>eriiqiii»iieP--t:i=AB— niuii dcoilcnini A B & EF, & ■kiodo 

£F:iEP. £lt>m>iiiiinB^waLi G H , » linoln »[. 

■tUcrc» «nliifaai AB EF. , (o) * rd imjfim iliali A S 

anifili bmimm mpmr, 6n TeaSm t- Xlfimnm cirailonni AB & EF, «. 

iraqDigiDluiBlbliiJoCEMAZlFNB ccfii duiliciialiAB, liipii &DaiiDi <« 

nmiuBut, tffat .nUiB^Mnu, ~. >AB-AB-(-£F, &uAB+EF. 
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t^S Philosophie Natusalis ' 

De Mo-BA/f D convcxa cft b fuperBcic intema AME, BNFvei- 
Tu CoR-^(-^j diaraaam cademem> fic etiam bxc columna PH^ con- 
J^™' vexa etit verfuBcautaaam, Ct |)iopterea itiajorcono cuju» bafis 
Secuhd. ^ cltceUus ille PO Sc altituda G H, td ell , majoc tetua pat- - 
Sicr. vilte cyUndrieiidein bafe Bc iltitudine ddbripti. SnAinet aueem 
dfceliusille pondus lujuBcaliuiimB, iddt, pondiw quod pon- 
Fio BL. derc coiu feu teiUie pattis cylindri illius majus eft. 
'"i"' CqiiiI. 8. Por.dus 'aijuje quam circellus valde parvus P _g 
fuHinci , minus cfTc videtui pon<letc duarum teniarum pattium 
cylindri aqua; cujus bafis cft circellus ilie 8c altiludo eH: M C. 
Nam flsmibus jampofitii, dcfcribi intclligaturdimidium fpiix- 
roidis cujus balis clt circellus ille & femiaxis itve aititudo e& 
HG, ci) Er hxc ftguia rajualis ciit duabus teniis patdbua 
cylindri illius Sc compreliendetcolumiumaqa^ congehtae PHO 
cujus pondus circcHus ille fufttnet. Nam ut motus aquse & 
maxime diteflus, columnie illius fupetficies externa concurret 
cum bafi (') angulo nonnibil acuio , proptetea quod 



Z 




x_ 
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aqoa cafcido popetao acceleralur & proptcr acceleraiionem fit DbMo- 
tenuior ; & cinn angdns illc lit i y_ tuCor- 

teaominor, bec columtii ad in- 
feriotes.cjus pailcs (') iacebitin- 
tra dimidiumfphsroidis. CJ Ea- 
dem veto rutium acuta ctit fcu 
cufpidat» , ne liotizontalis motus 
aquK ad verdcem fpha^roidis fil 
infinite velocioi quam cjus motus 
horizonlem verfiJS. (") El quo 
minot eH circellus P^, eo aculior 
erit veiteJt columiiie ; & ciiccllo 



IFEM 



-eOo »u^Q4 HQP. Qiii 
dmils PQ ennefccDK, Tn umailcii- 
■ illeKPO 



lii|)efficiEr — ~ - — ■"^ ■ 

tUurudlncm 1 H aEouirinir. alia hon- 




iJcA,» flms hRiHrcii aHO id 



n ictKrim w Hb id biBi PScQiiuebuii 



Philosophi^ Natbralis 

[o-in infinitum diminuio , aneulusi j 

^'PHQ m infiintiim diminuetut '■ ^~ ~ 

j Stpropicrcacolumnijacebiimtra ^fT 

u dimidmm fphieroidis. Eli igiiur 

it.columna illi minor diniidto fplij;- 

j raiJi^i, feu duabus lertus patlibua 

'.. i-jlindci cujus bifiscItcKcclIus illc 
& alniiao G Suliiret sutem 
^iii-tllus v\m jquiE pondcriliujus 
colunLnr a^u.ilcm . ttim pondus 

aqu*: ambiciiiis in deiluxuni etus . 

imi'<-iidj.ir C -GPGZF 

Caiol. 1). Poiidus aquii; quam circcllus valdc p^rvus P 
luiliiic:, icqu.ilc eH )-o.uleci cylindti iiiu* cuiiH h.jlis cR Lir- 
celkisille&iiliitiido tfl JC. H qu^mptoximi;. (') Nainpond^js 
Iioijce i-lt nitduim ariilimclicum mict pondeia coni &, liemi- 
fl>lictroidis piLtduli:. Atfi citccllus iilc non Ut vJdt: parvui, 
lcd aiijjejtut donec squci toramen t f ; hic fuftinebit pon- 
(lu. aquK toliijs fibi perpendiculatltcr imirmciitis , id cll , pon- 
dus cylindn aqua cuius bafls clt cltceUus ille & aluludo e!t 
GH. 

Cenl. 10. Et ( quantum fentio ) pondus quod circcllus fuf- 
Unet, e/[ fempct ad pondus cylindri aqua: , cujus bafis eft ci 
. ceilu* ille&aliitudoel! i Gi/, (_r)atE Fai ' " " ' " " 
five ut citculus £ f ad excefrum- ciiculi n 
Sitcelli f^g quampoitimi;. 



FaidEFq — ipdq,. 

li Dujus fupn femiilcmt 



Hbc enuii rup^iiii> ll^ciioiibni <kOT- 
■liii drnllBi litttiDa i ^ poD* 
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3oa Phii.oso?hie Naturalis 
deMo- l e m m a rv. 

«u CoH- Cyliadri, fM jeenadim lengimiiaem fuam ttnifarmiter jrepciimr i. 

^ty^' rffillrmia ex atiCli vel diminutd ejus hnsiludinc nm nnitaturi ' 

Sazi-tn idteque tadem cum rcfijlc^iia circuii eSdem diametro defcripii 

SMr.^VU-' * fJdem velnciim fecundiim liacmn reSlaru plane ipfius perpendi- 




K Jspil de calDiml F H Q d^m ell ; R. 
ciiiOH = iGH« Pt II fnf 11(111 pj- 
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PrINCIPIA MATHEMftTICA. ?0r 
PROPOSITIO XXXVII. THEORE-MA XXIX. 

tylMriy/juimflKid^i-ompTejr , ^.r/o -^r^ 'iPi^Q i iun ™ji 
n<udn[l ^ l \ i i 

geanari, ui dealuas medii ad dcnfiralcni cybnari qu3m^fo:<imt. 

Namfi vas<4BDCfi]ndofijo f- i f 

CD fuperficicmaqus flagdatiiiitan- 
gat t &c aqua lioc vafi: pci ca- 
nalem cylihdricam £ fT4" horizon- - 
d .petpendScularcnr.in aquam flag- - 
nantem effluac, JocecuT auiem ctc- 
ceUua.P O hodZQiui paiallelus ubt- - 
va ia-ine3io canalti, ,6c produca-- 
■tot -C.rf.at!.jE; ncfit Kad Cff: 
' indnplibadiiaiionQquamhiibetex-' 
ccfliiE orificii canalis £ FTupta at-- 

celiumPO id t3tceHum.^£: ma- ..,„_^_____^_^_ 

lufcftumSl 'C-efr capj. eaf,6, & »r, i, pni^,'xxxv>>) quod veloci"' 
tas aquaetrantfiintiB per lpalitim annuiareinW citceHum Cn bte- - 
ra vaCs , ea ent quam aqua radetido ic cafalm deft^ibendo a1ti- 
tudinemJfC.vel./G.acquireie poteft.- g. 



rui dd-o^MIM. a ^uWi^lS^ 
Dt ipiai deteriFa direOj K .leniim i 
itai, vlrmmMtmifimrnlam bi niii 
imi/^i a nSmi .«(«taiai, ■^•«i-k 
ti*JimiBflim irfirifioima , &'i±' 
vrii daoliiaia jmnjnrii , gukn 
. illii.,J^.n(uf>r. ' ' m^lmimi, itifimiiii &li'imi-ji icfirir 

ito. Otr. Quauain crlindroiuni lO. lonira, * rjiiMt iJiiw/f WliaiJ uohI» 
Miu ra.1. ui^eoimi. lluiodinti & lEi- rant.^mii /ridi ii/n A/oiWii/.^ UM 

JbAC fUf^K/ «r^nifv rfliH^i,tiim in r«-. ndo campo^a eAi alt^itf ihtBlilllt j ii^ 
itaicSM. nqifHliiii jz. Huinjtiv. Jqirfil; .. dilaii kabitar iriiiiiiii nwi. 



PaiNciPiA. Mathema.tic,i. 



,3 fui-r. 



fu fiio ddtrilicndo 



EirceUSm afcendeniem cadcm erit 
ac pnus ( pcr legura carol. v. ) ii 
cft, refiliemia circelli afcendentis 
ent ad pondus cylmdti aquse cujus . 

bafis ell circeUusilie & aliiwdo cft j /G, utEFflad £F?— 
; f ^ ^ quamptoxmii. Velocitis »utUm citcelU ctit ad ve!(K.i- 
latcm , (juam aqua cadcndo & cafu fuo defctibendo altitudincnt 
IG acquitit, ut £ _ f ^ ^ ad £ 

Auj;catur iimpliiudo csnalis in infinitum : & taoores illLe in- 
\aEfq—P 2^ ^ h l--^, in,ci.qi,e £Fa& £Fj— ifO* 
accedenl ultimo ad r.itioncs u^qualitatis. Et proptetca vclocltas 
atceUi ca nunc cni qi.jm aqra cadendn St ca.lt fuo dcfcribcn- 
do altitudmcm / C iicquirere poteft, tefilicntia vcro cjus aqua- 
r "^Viindri ciiju, blls cli circi^llus illc &- alritu- 

do dimidium c(l altiiuditii. /G , .'i nuA cylindrus cndcrc dchcc 
Ut velocitatem circdl. :<C^cnd<:mis acquirai ; (' ) & Mc vclociu. 
te cylindms, lempor< csdcndi, qundruplumlcngitudinis fuidc- 
fcnbet. Refiftenim aut..m cylindri, hic vclociiate fccundunv ■ 
fongitudinem fuam pioeredieniis, eadcm eft cum refiftBnlii cir- 
celli.t mliama rv.) ideoque jeqaalis cft vi qu3 motaE ejas- 
inteiea dum qiMdeuplomlonEitudinitliKeddcnbit, C^) gene- 
lan potefl quampKndme.. 
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Si bngltada cylindri augeatut vel minuatur , mocus ejus ut 
Tu Coft- t^mpus ) quo quadtuplam longuodbU fiiae defcribir (' ), au- 
^UsEK gebitut vel minuetur in ddem tauone, ideoque ms illa , qui 
SEfUND. matus auaus vel diminutus , tempore paiicec aofto vel dimi- 
S^A. vli.nuco, gcnersriveltollipcillit, nonmutabituij ac proinde etiam- 
XXXVII *qu^i* cll tcriftcntiie cylindrt , nam & hxc quotjue im- 
Thiob'. mutata mmec pet lemma iv. 

xiix. ( ) Si dcnfitis cylindciiiugcstucv;lminuaiur, mofusejus ut 6c 
vis qua motus eoacm tempore gcncrsr i vcl lolU polefl, Jn ct 
dem tationc augcbitui vel minuctur. Rciiflcnti.i Uaqtic cylin-" 
dci cujufcuiiquc crit ad vim <]ua coyjs t-|U! niotiis. iciicreaflum 
quadruplum longitudinis fua; defccibic, wi j;enccari polTic vel 
lolli, ut denfilas medii ad denfitateni cylindri (|Li3riipconime. 
E. D. 

Fluidum aucem compcimi debet ut fic continuum, ( ' ) con- 
tinuum veio cflb debet flc non cbHicum, ut ptcllio omnii, 
quiE ab ejus comprefllonc oritur, propii;etur in itiltanii, & 
in onines moti corj.ocis parics iqu.iliiLT a,f!encio rofillcnlJsm 
non mulct. PieHio uiique, qurc ii motu cocpocis ocilur. im- 
pendjnii in raotum pariium fluidi genccandum Sc refiiicniiam 
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cTeat. FcelTio auKtn qase otitui k OMnpreffione fluidi> tilcDnque DatSa- 
fortia fit, li propagetur in inftanti) noUum geiwiat motflm in^ 
^arabns fluidi conunui > nuUam omnino inducit raotus muia-' 
tioneni; ideoque TenDcntiam nec augct nec minuit. Ceith a-st^S^- 
&0 floidi, ciux ab ejus comiicelTione Drituc, ronioc eOe nonSKr.viii 
^oleft in pa i t e» pofticaG cocpoiis moti qudm in ejus paitei an-£^^ ' 
UC3B, ideoque lefiftentiam m hac piopofitione defbciptam tni-^^^'^ 
naae non poteft: fic &>itioi non erit io panet anticas qi^xxnc. , 
in po&ai, fi modo prapai^no eju* inftu^ vekx^ fit quioii 
me/Bu coTpoiia prelE Infintti autcni veloctor eiit & pn>piga> 
lutui in inflanti) fi modo fluidum fit continuam tt non elaltl- 

( ' ) Gnil. I . C)4indnmmi, qui lei^ndum longitudines fiiai in 
mcdiis coiuinuis inlinitie unifbimitec progiediuntiiri relillcntic 
runt in Tatione qu« componitui ex du)dica(a ratione vdocitft- 
tum & dupUcata miotie diametioium tc lalione denfiiaiii me- 

diocum. 

(') Cmil. i. Siamplitudo canalis non augeatnr in infitiiturat 
fcd cylindcj« in medio quiefcente inclurorccundum longitudi- 
nem fuam piogrediatui, & iiiKiea axia ejiu comaxe canaliscoin- 
cidat : lefiltentit ejua erit ad vim qpi totut ejna motM, quo tem- 
poie quadmplum bn^todinis fiis defoibit, vel genetui pollit 



I lulsaa UB Mmpgaar ci »1 — 
(wli mfdS. niioao iii^ 
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vcl lolii, in ralionequEBComponitur 
Mratioiic £f ^ ad ef^ — 
l fcmci,Sratione£F^ad P^* 
ll.bis, & talionc di:nlitatis medii ad 

derfitatcm cylindti. 
,,' Cmtl. j. lifdem pofids, & quod 
biDgitiido L ftt ad «^adrupliim lon- 
gitiidinis cylindd in lantaie quoe 
componitur cx latiane — i P 
ad £Fj reinel, & latione EFq 
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— P £ 5 ad £ f 5 bis: (" ) reriftentia cylindti eiit ad vlm qua toius °^ 
ejus motus, interera dum longitudinem L delcribit, vel tollip^, 
polTit vel generari, u[ dejilitas medit ad denritatem cylir\dri. L 

SchoUum. stc 

In hac nropoiitioiic reimeiitiam invelliffavLm'js qui oniur 
foia maeniiudinc tranlvecfa: fecltonis cvUndri , neakai tcfillen- 
nge parte qux ab obiiquitate motuum oncL l>o(7i;. Njm 
qoeiradinodum in catb ptimo p(opoiiiio-i'E xxxvi. obuquLias 
motaiun- qLi^w pBrtes aqitK m vate . unai lue convctL'Cbant 
mfbnmen £F. m^edivit effluxum atnua; ULius uer toranicn; 
licm Mc pTout^ione, obiLqmtas motuiim, quibus uartes aquae 
ab antetiote cyiindii lecmmo ucclTa:. cea u nt utelTiom & c ) un- 
ditlue divetgnn^tetBidat eorum icaniLtum uer joca m circuitu 
temun< iUius anteceiientiE vetius pofteiiotes uartes cyiinatu ef- 
fieitque ut fluidom ad maiocem diftamum commoveaiut Bc ce- 
liftentiam augel. f ) -idque m ea tere ratione (lua etHuxum 
srroT i: v:ile dLmmuit . id eft m rattone duplicatt ic ad it 
cirnipr. Et quemadmodum . m prouoiitLonis illiu: caiu primcii 
ofTecimus ur partes auuD! peqiendicujjutcc & maxima copia 
ttaraitent pct loramcn £ e > poneiido quon aqua oronis in vi- 



3o8 PHILOSOPHIiE Natdralis 

>- fc qoiin circuitu cataiaai congelata fuciat, & cujui. motm 
^-oblifiuiis erat & inutilis, maneret ftnc motu: fic iti hlc pro- 
^ pofiiione, ut obliquiiaB moiuum tollatur & paites aqoa rnotu 
j maximc dire£to & breviflimo ccdentci £iciUiinum pBebeant 
■ii.tranfituni cyiindro, & fcla matKat reiiRemia, qats oritUT 4 
j nugnitudine feaionw taanfvetrs, qweque diminui lum 'po- 
,.' iclt nifi dinnnuendo diatnetnim cyfindri, conci|Hen(lum efi 
quod faxtes fluidi, quarum motut fiHit (jjiqui fic imitiles tc 
tefiftentiam cieant, quielcanl iiKer fe ad ucmmquo c ylimlii 



(P) cylindro jungantur. Sit . 

>iflC£) leaangulum , & ^ 1 

fint AEUBE arcus duor'-^ ]_ L,-^'^ 

patai>Dliij axe A B dcfciip- D B 

ti , latere auiem tc£Io quod 

fit fpaiium dclciibeiulumi~cyHndiDC3dentediimTe>. 

hdi 




■n &=lliirum fnbnn, <nnllnim d™- «I ™l S),wi™jriii hoc fchoBo tedi. 

""'-IV.J hnii Einall Siqmdan kmai EF.ludiii bifbBAB. 
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PRINCIPIA MaTHEMATICA. ^OJJ 
lodntem fuam icquirit j ut HG ad ^ ^B. Sini ciiam CF 
& D F arcuB alii duo parabolici, axe C« & latcrc rcao 
quod lit prioriE laleria re&i quadruplum defcriptii 6t convolu- 
rione tigurx circum axem £ F gcneretuT folidum cujus mcdia 
pars AB DC fil cylindrus de quo agimus , 6c paries extremi 
jIBE Sc CDF cor>tincant paries fluidi imcr fe quiefcentes 6c 
in corpota duo rigida concretiisi qua; cylindro mrinque tan- 
quam caput &cauda adhsreant. Et folidi EACFDB, ia- 
cundum longitudinem axis liii FE in paites vtxTaa £ prc^pv^ 
dieniis, refilientia ea erit quunprcndnw qaarn in Mc pE(ipo&- 
tione defcriplimus , id eit , qus nuonem iUam lubet ad vim 
qua totue cylindri matos, inteiea duni longitudo ^..i^Cmotn 
illo unifbrmitei contifluMa deCmbatm vel tolB pe& vel genfr 
nrt, quam denruaa flndi faabet ad de nCtuem cyGnda qtnttH 
poxime. (4} Ethiic vitefilkntiatmiKitefleDMipateftqi^n 
inrationea ad ^.per mel.^jfnf. laxn. I^Mr 
A B & C D ipi; P Qi^Iibiii ; '^^^^^ *" ItrSam ti dm- 

HG^_HG^_fi^ *. j.icT.-«R tiiadira.JEL.dilii™BiK«»C, »»• 
nc (jiiUi 4 A C ad rpidsa t E L { ite) 1 



xxxviir,- 
XXIX. 



£l Snili ircidii |a(il«1lt C F , J 



Ta"^ ■CK^FO^^f"™""^ ■Htm^lindliABDC / \ 

=iHG=GK. Colinini igint AEB * .niioiie * id j. / 1 
& CFD,Doodiitnuii«lmiitPHli A. f 

((PBQ. BB cjLodn ABUC A ^ 

J. ptop. j*. ) uoot tlb ooo puEll pcD- BiUotniMf dc oAii, 

dciccrliodtii>^,c)»lbiGi illdtce]- gu™" »cl .oU, pof- 

i».pQ(fi,. AB)*iiu.oaoj ELft» 

}HG.(nifigi™ fi,«ioB^)_Vclo- ^"bSc^''& 

SJ^SSl^SIftS rFS-''^ \ 1 
lii tll TCloclua c.m qiil c/liodni. ,|_'p " \ / 

ACDB, in iqul mmBir ( ci dcm. I , „ " \ / . 

* idc4 c4ni biEi A B Cl itiioi mri- 3 ' „ir.„i, \ / 

10= cjlindw commmi., poodiu ry- Im-l,:^ ^^ ' 

liodil oqm, Hi, Tio. loi Moi cylio- ^al pi.H - qom ]' 
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malii cylindriii' ita lecaitKr fneclffivi b 
Jjj^ cuin axe canatis coincidara : .h^ ttrptrafaamaqMapir caaa-. 
lem aquaiiicf imfedioit. 

[r) Mani ^tia inter caralem tc cylindnimt fpbxiam , & 
'Ipkeioiclein pet que aqaa tnnllt] Cuu zqualU: & aqua per 
'squalia fpada. t'^^ 

Hcc ita le habent ei hypodiefl) qn&d aqua omnis &pra cy- 
-finilcam-fplizram vel fphidtoiilem congelacur, cujub fluiditai 
' ad celettimam liqueE ttanlieum .non lequiriliur) ut in muAvl^ 

LE M M A VI. 

Jipm ftpifs cerf ira prtdida agaalhfr Ktgirttar at "ifd ftr 

cartolem finerat. 

Tatxt per lemmi v. Cc motus lq;em teitiam. Aqua .v^ue 
& C^oia in k mutuo ccqualiter agunt. 

L E M M A VIL 

Si aqiia qulefcat in canali> & hac ctrfiira ia tartts_ cmtrariat ^ 

■ qadi velocitaie ptr candem faa^ta: iiipialei ermt wnNn re- 
■ J^eraiximerfe. 

■ Gonftat ex lemmate fiipedoiCf nam motoE idadvi iidem in- 
ler k tiaqeat, 

; - Scha- 



PRINCIPIA MaTHEMATICA. JIT 



Eadcm cli raiio coiporum omnium convexomm 6t rotu]ido-| 



tis corpora efic polilffima fu|iponimiis, 6c mcdii vciiacitatem flc 
fticlioncm efli: nujlam, ■& quod pancsfluidi, qua: motibus fuis 
obliquis & fupernuib llii:(um aqute pcrcanalcm pcrturbarc, im- 
peiiire, & retardarc uoiTunli quielciim imer fe tanquam gcla 
conllrictl, & corjioritus ad ipfotum parlcs anticas £c pofticas 
adhiereant, pcrinde ut in fcliolio propofitionii picedeniis eK- 
pofoi. Agiiur enim in fequentibus dc refiilenua omnium mi- 
nima quam corpot:i roiunda , ditis maximis fcciionibus tianf^ 
vctfis defcripta, li;ibL'ti: poflijnt. 

Corpora fluidis innatjntia, ubi movcntur in direftum, effi- 
ciunt ut fluidum ad partdm aniicam afcendat, ad pafticam fub-: 
fidai, prafertim fi fi.Rurj fini obtufu; St inde refilleniiam piu- 
lo majorem fcntiunt tjuim fi capite 5c cauda fmt aculis. Ec 
corpora in iluldis cijllicis mola, jt ante & polt obtufa fint,flui' 
dum paulo migis condcnfant ad anticim partem flc paulo ma- 
S13 tehxint ad pofticam; flc indc refiftcntiam paolo majorcm 
fentiunt quam fi capitc & cauda fint acutis. Sednosin hislem- 
maiis Sl propofilionibu; non agimus de iluidis ebHicis, fed de 
non elafticis; non dc infidcntibus fluido, fcd de allc immcrfis. 
Et ubi rcfillcntia corpotum in fluidis nun clalHcis innotcfcit , au- 
gcnda erit l\xc icliftcntia aliquanlulum tam in fluidis clafticia; 
qualii cSt aer, quam in fupeilicicbus iluidaium flagnanliumi 
(jualia Tunt mjiia flc paJudcs. 



, anc canalii coincidunt. Diflereniij aliqua ^^'^o'».'"^ 
friclioneotiri potcfl:; fcd in hia lcmma- XXKVL 



Scholium. 





PRO- 



u farKt Jiamttri fua dtfiriiit, vd talU 



jii Philosophie Naturahs 

PROPOStTiO XXXVni. THEOREMA XXX. 

LiBER Cohi, in jluidc campreffa infinim & mm elaPica UBifirmiler ftf 
l^^tuHD, grrdltntii, refiflenria ejl od vlm ipUi lotm efBs m«" ' 

xxxvut. fdjjii vel generaii; 
x£x° ' frtximi. 

(r) Nam ^buselt adeyUndramdraunlcriptum nt dao »i 
ttiaj Sc ^pcctea ina ilUt quc ti^ete pofih motam omnmi 
cylindii interea dum cjrliiuku* deTcnEnt loi^itiidiiwm quuucr 
diamecrotunij globi motum oitmem toUn imetea dum i^bua . 
defctibat duu teniu puut tinjc«lon|pnKitro«,id efti oQo ter- ' 
tiat paitea diametri - pi»pi«. Refiflenrii autem cytindii ^ id 
tunc vim quamptoxime at denTitat fluidi ad denutatem c^lia- 
dri vd globi )Kt prop. xxxvri. & reflSentia globi cqoalis 
KCftentia; cylindnpcf lcm. Vivi.vir. Q.E.D, 

(■} Ceml. I. Globbrum , in mediis comprdliE infinimi re- 
filtentiz lunt in rationc qux componitui cic duplicata latione 
velocitausi & duplicata latione diamecri, & ratione denCtads 
mediorum. 

Csi-oJ. 1. Velodtas maxima quacum globus, vi ponderi* fui 
comparativii in fluido cefiHente potelt delcendcce, ea eft quini 
acquitece potcft globus idem, eodem pondeiei fine le- 
fifienuil cadendo Gc caiii fuo delcribendo fpatinm quod fit id 
iqnatuor tcttiu paitec diBmeni fiuB ut denfitai glotn ad denft- 

Hi flilllfiflfimi m imii Iria ( 170. Eb. dlBBnii pigpcix dclcirbil loUi pclCl 

».) le piepBta, cun md(iii&glsls& lelgtmri, tllaJ vim unifcimtni tpl 

cfikda dcuoi cidoDqnB Tcfodv {« 10011 cTiimlti moiuij qoo «ibpore loo- 

Ip^ J qmniit]! nipidl ^obi eil ul qau^ Eiiqdincin quiiuur diapinronin fiobi 

tiacem maili cy^indri ui diu jid itio, dEfrriUi vel u^li veJ geoenn polG[ 



Elohi dereiiliii, eiiim 111 dso id irii, mmaKis'-'- '--^ 
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:pM*fGWIiL MlLTEEMATICA. JIJ 
ibteinflDt^ Mani ^dbuR tcmpoce eafiwfui, cu»a velocitate JittStr- 
ndando acqailiiai («Jdefaibet ^atbjni qood etit ad o£totei- J'''*^'^ 
4i»s diaoietn fiis, ut donfuaBglobi ad JenRt^tcmiluidij & vis'^^"'^^^ 
pondnls inotum hunc gencrans , etit ad vim qua; momm cun- secuud. 
aemgenciare noflk, quocenipote globus oao teniss diamctrissor, vil 
foa: «adcm vclodtatc defctibit, Lit ( ') dcr;,t^3 fluidi ad ilpn- xxxviii; 
ttatem globi: ideoque per hauc proiiolirio^cm , vie ponJerisTH foi. 
aequalis erit vircfittentiKj fit piopicrea globiiin icccletitc noii^*^^ 

^{') Gml. Data & dcnfnaic globi & vclocl^itc cjus fub 
^iio inolus, ut6t dcnCiatc fluidi comj refij ^iiicfjtniis iii (]i.io 
^obus moucEur i daiui ad omnc tcmuiis & vcbciias filobi 8c 
^!ts tdinenda Sc Ijiatium ab eo -delciijHuni) .pet viL 



fnl* BfftrHti juinliiJ 
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2X6 pHlI.OSDTHIjl NATOSAtl» 

IV Con- PROPOSITIO XXXIX. THEOREMA XXXI: 



i f il 

*■ eic mnme mipcii caiuUis ad excejjam /iujhs mjicii fapra diiai- 
dam circali maximi ghii , tr ranone duplrciira ortjka carM~ 
Us ai mtcijpim h^m v^i fi^a circaliBn omtitmm ^tU , 
& Tauane dmplatis fiadt ad dt^aattm ^bfi fMmfrwnx. 

Fatet fir cercl. x. pBf. xxcvn. jMocedit veri demmifln- 
Uo ( ) qneimdnuxhim m pro^ic£ti0iie pnKedente. 

Scholmat. 

In ptopofitiombuo duabus novLflimis ( pcnnde ut ifttmLVj 
Juppono quod aqua otnnis congektur qua^ ^lobum pnKtdUr 
8c cajiM nuiditai suiget lefilientiam globi. Si aqua ita: oinlii» 
Gque^t) aoj^Utur tefiffeiiiia aliquaniulum. Sed aupneWuft 
iUud^in I^t ptopofiiieiubuipaauuinerit flEB^pEgipoMft, ptop; 
tetea qu4d conven.fi]fei£ciea^b& lotam fiaS«i|iaw»^wi^ 



PKOFOSTTICr XL. PItOBLEM£ IX. 

Gb£f ) m amlra fimdiffini ctmprtS» prtgreditMit ^ immnr» rt^ 
fletttiam ftr.^aameati., 

Kt A pondiu ^biiii vunoi B gon&t qinmaw& 



pRtNCIPI» MaTHEMATICA. ^I^ 

fiffcnlc , D dijmctcr giobi , F fpaOBm qood fit ad f D ut den- Db N». 
fitas globiaddcnfciemm?dn, ideft, (^JntAadA— B, G'^''Coi'- 
tcmpus quo globus jiotidrrc B fine rcfiftentia cadendo defcri- jjjj^ 
b:c fpatium F, flc H velo-itai quam j^lobus liocce fuoac-SE^DO,' 
quirit. Et erit H veiocitas nia\ima qiacura globus, pondereBioT.vn; 
foo B, in medio rcfifteiile pDtcll dcfccndcre , per 'Sta^ 
frep. XXXVIII. Sc leHftcntia, quam globus ca cum- Vdbdtite 
delcenileni pamur, xqualis criteius pondeii B: lefifteiraa ve- . 
tOj quam palicur iii alia quacunque velocitate >- erit ad pondiu 
B in- du|Ji(3ti tationc velocitatis hujus ad vdodtatem ilbun 
maiiinam H > vn- nrgJ. i, prop. xxXviir.'- ' 
I^BC. cft ic^enta qute otittit ad tnei# rriateiis ftiidi. ]£■; 
vno qux oiitui ab dli^idtate , tcnadtate) & fiiOione paittuni. 
<i"S> (') Gc-tevefligabitui. 
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N — I ' »VF 'Db Mo^ 
«fit =^ Hi almudo tntnn ^dcnpia eni — =; tdCor-- 




5iO PhILOSOPHIjE Naturalh 

DkMs- i,)8«ip4}tfii F + (05170186 LF.^ijSi fluidumfatispro- 
«j GoR- (ijjijum fit negligipoten (etminuf 4, ^01-170186 L F 1 & eiit 
JOKUM. 3 p p " °- 1 

hisER 1, 38^25^361 1 F altiludo defcri^ita quamptoximj. Pa- 

Sscr, VII. lent liffic pct libii fccundi piopolitioncro nonam & ejut cotol- 
Rusi-.lxi ''"'^' '^" hypotlielj t]uod globus nullsin dijm pitiiitut rcfilten- 
tiam nifi <}us oiitut ab inercia matctix. Siveioaibm infupet 
tetiQenciam pauacui, defcenfus eiiitaidior, Si cx ii;tHidirioiw 



' Ut corpQiu.iti iluido.cadentlE yeloeitu Sc deCbei^rua &ciEut 
fniiaiercJniy .compofuttabidarn iequeniem, cvjuB cxiUiinna pri- 
ma dtinotat lcmpoia ddcenfus.i fecunda ejKibct vdooiamcL^ 
d^ido acquilitaB axiQeiite velocicate mMtnia loooooooo, cer- 
exl&ct fpatia tempot^us iHis cadendo defciipta exidentc 
i F ^atio quod cocpus tenipoie G cmn yelootats axxiimie- 
fciibic ) £c quaria ewibet fpatia, tiCdem teinppri])u> oim ydod- 

face auxiroa detcnfSi. NuiQcti in quajCQCtdanwi finv -g-t 
&rubducendo numeram i, j86»!)n — 4,tfo]M7j>3L|btveiU«n- 
tur nun^eri in leicia columnir Sc tnidtiplicandi runtln nametl 
pei fp,itiuiii F ot liabeantur fyim cadeitdD d^ripa. Quina 
bis infupcT sdjeQa eli columfia, qux coDiinet ^»tia ilelciipli 
iifdem icmpoiibus a coniotct vt pandenfiiicanvaiiiiTiBiin 
[•) vacuo cadpnle. 7>» 
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Philosofhi^ Natdralis 

Scholmm. 

refillentras flaidorum inveftigarcm pet experimenKi , 
s ligneuni quadrai 



ulemque implewi aqua cliiviali: Sc eIo- 



; & gbbu! 
n vacuo; Cc globui qui- 
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PRiNciriA Mathematica., ^z^ 

Ixhct ( ' ) ;iiigs cH ut cxccJliis jioiidcris cjus in vacuo (upra ('nn- De Mo. 

Exy,. I. Glnbus, cujiis piidiis crjt ■ jfii grwoTvm in ae-^^J^^^g 
re &. 77 ^rar.orum in aqna, aUiiudincm IDiam dipitoram ihsbcukd. 
tcvnpnrc minutorum qualuor fecundoron» dercripfit. Et expe- Sf cr. Vlf^ 
rimcmo repctito, globus iierum cecidit eodem tempore minu-^Jj|^*^ 



(*) PonduE globi invacuocft is6;>gran. & cxccffus hu- 

Si ponderiG fiipn pondus globi iti a jua i ft 75 ;! giaa. ( ' ) 
nde ptodit globi diameter 0,8+114. partium digiti. E(l au-; 
Km ut exce/Tus ille ad i.'ondus globi in vacuo , ita ( ) deti- 
fltas atjUE ad dcnfitaiem globi , (") Sc ita pancs o£lo teitiB 
diametri globi (vh.. 2,34;^7 dg. ) ad fpatium 2 F , ("^qnod 
proinde erh^i^-iiji di^. Globus tcmpore minuti uniualecun^ 
[li , toto fuo f ondtrc gtaiiorum ijfijii (') cadendo invicuo 




Digilized Coogle 



5Z4 PhILOSOPHIS NATURALtS- 

De Mo-ocfc.lbct digiioe 19371 & poiidi^rc granorum 77, coHim- 
lu CoE-,cm,<.rc fine teriftcmii odcndo in aqui C 1 ) dcrcrlbct d:»!- 
•;?rr ws 55,215; O & lcmpotc G , quod ht ad mmutum unum 

f d m ( bd p] fp F ^ d 

E ^ 9 dg AC b Bd^ &~ l H 

?-— "_■ ■ icouirct amcumuoicft in aouj defcendcrc. i ■ i iLnuir !cm- 

p G r 4 F h F ( 1 11 

H I I -1 f b Ij 1-1 ) 



fcu ;.:j67« Ji:^, ^ ]ii.incbic fp.^djm i M.nTf^V < 
globus cadcudoin aqua , m viifc amplillimo, 
tiKum quatuoi lecundocum dcfciibct. Hoc fpi 
guAiam vatis lignei pras^icli) (') mmui debet 



.'"mf.^.vimd (O >^ * EfligawrrtTapvCO" 



PaiHciPiA Mathematica. 

eompSniWr etfiibdupliota ntioneorilic^ vafiaad eXceffiia ori- Di. Mo- 
ficiihuiui lupni lefmcucuium misimum glolM.SceK(iin^jKc'. n- '^'t- 
Oone oiificti ciuidem ad e.^cceflura eius fupra citculum majuniain '^^^ 
giobi) iDcfti.inraoone i ad Oi9<}i4. Quo feOoi liabeblrot Sg^u^n^ 
fpatiuin iuioS digitonimi quod giobus ^adendo in aqua in skt. VIL 
tioc vaic iigneo temuoTe.nunuioium quatuoc reamdomm p^i^^^^ 
theociam deicnbeie debuii quampioxmie. DcfcrlpCit vcco digt- 
los . 13 per ejjpeiimenium. 

Exper. 3. TrcG gioui squaies . quorum pondcrs fL'a,.iTn 
eiitnt tSt granoium m aere 8c CiV graiioium in aqjj , fuc 
jlve demucebanmr 1 Scunuiquiique cecidii in aqLiaiCEHjiniL' mi- 
nutotum fecundomm quindecim • cafu fuo dcfccibens altiMili- 
nem digmnun irt. 

■ • Cora- 




Dt-aSidre «leiciip- 

I 



5Z(? Philosophi* Natoralis 

DbMo- Computom (f) ineundo prodeunc pondus gloSa m 'vacu* 
TO CoH-.jg^i^ P""- exceiliis hjjuE pondcrii fijpra pondus in aqua ^ijf 
'^UER^'"'' "'^™'''" ^obi Oi8i2p5 rfj^. o£lo leriis panes liujus dia- 
SECi^D. a>iS78s fi-alium i F ^,5217 di^. fpati.jm quod glo- 

Siti. Vll.buE pondete Jj', ^fln, tempore i" line teliflenria cadeiido dc- 
^•^^^fcrihat ij)8o8 A^. & (empus G o^ro^of^- Globus ijituc , 
vclocitalc maxima quicum poteft iii aqui vi pondetis yj'; gtaa. 
dercendere, tcmpore o"ijoio,-6 derctibet fpatium 2,jjJ7. rfif.- 
6c icmpotc 11" fpatium 115,678 di^. Subdjcatur fpatiura 
iijf^^y-K F fcu 1,609 dig. & mmcbit fpatium ii4,ofip dig. 
quod proir.dc globus eodem tcmporc in vafc laiiHimo cadcn- 
do dcfciibero dcbet. Proptec anguniam vafis noftri detraKi 
dcbci fpatium 0,8^7 Jw, diciier. Et fic mancbit fpatium 
ii;,i7-t' <]uod gloBtis cadendo in hoc vafe, tcmpore 
I ;" d.rctibetc debuit per thcoriam quainptoxime. Defctip- 
fit vcroi digiios 111 pci expciimentum, Diffcceniia cft infen- 

E.tpn. j. Globi ties a:quiile6 , quoium pondera leoriim eiant 
1 3 1 •ji-on. in aeie & i ff-aa. in aquj , fuccellive demittebantut ; 
iccadebiat inaqua tcmpoiibus ^fi', 47", 8c fo", deTcdben- 
tes altitudinem digitonun iia. 

Pei theoiiam(>] hi globi cadece debuenmt temjmte 40" ' 
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Principu M[ATHEM atica. -^zj 

cirdler. Quod tardius cccklcrani, mr^m mir.ori p.-o|ifi;(ioiii DaM*- 
rerillenji» quse a vi incriia; in isrdii mo:[b;!3 oriiiir, ;id idi-'^" toiv- 
flentiam quae orilur ah aliis cau:;f. tribin:niJu!i: li:; sn mliua 
buliulia itonnullis "^lobo. idhwcn.ibjs, vd lacefiictfoni c;nt ad StL^".^,. 
calorcm vcl tempeftaiis vel manus globum demincntis, vcl se.i, vi!, 
ctiam enoribus inrcnflbilibus in pondfrandis globis in ^1" ^ j 
incenum efTc puio. Idccquc pondus globi in aqua deb:t elTe 
plutiuim gtaacoum, ut cjtpcnmeniuni ccnum & fide dignum 
rectdamr. 

Exftr, 4. Ei^aitneraa baSenus defcripta coe]H) ut invedi- 
garem Kfiftemias fluidoiumi amequam ineoiia in proporuio- 
nibuB proximi ^ixcedenubuc expofka mihi innotefceret. Poft- 
ea, ut theomm invenEam examinatem,p»avi vat ligneumla- 
mudine inteud digitotum 8^, pio&nduate pedum quindecim 
com trienie. Deinde ex ceia & plumbo inclufo globos qua- 
tuor fiiimivi, fmgulos yiondere i^p; granorum in acre 6t 75 
granoiumin aqua. Et lios deniiii ut tL-mpoia cadc-nJ; in aqui 
perpendulum, ad femi-minuta recunda ofcillans, menfiirjicm, • 
Giobi) ubi ponderabantur 6c poftea cadebant , fiisidi erant 6c 
«liquamdiu mgidi manferant ; quia caloi ccram lareficit, & 
pec lareEiSipnem diminuit pondus globi in aqua. 6c cera ri- 
te&fta non Itatim aA dcn(it<item piiHinam pcr friguE reducitur. 
Antequam caderenij immergebantur penitus in aquam ; nc ^on- 
deie parti* alicujus ex aqua extantis defccnfus eorum fub iniiio 
icceleraraur, Et ubi f enitiis immerfi quiefccbanti demiiteban- . 
lut quam- caxmffatti , ne impulfum aliqoem a manu demittcnte 



tila atfa •fi tm- 110 — . Voic pro- dig. , Si mjntKi fluuumniM;! 

£, (Biiooi 1 F i,*™! ilrimlim, f»- '"'flifSiiio icmpoie ic/' djSnbcrOi Bt 

nqiiod gkta [WilB. . mni ii» l»<:.ip«i™..f«P«»S''?'Y' 

nSHcnd. <IS^ Miipoic a&m 0« 1"»«»™ "m™ ■'=1«, ■m.lniiD .n 

lDri»omuinili<OB^mwH !«««]!«■- mo «fcwlo, *l<al«(e «Ubuemiii leoh 

<k.<fcrai(«buiini 'FHui.KDtdig. ponMPdidw. 
&iesifoRi(rdelcilb«lpuaBii]>>lai 
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328 Philosophis Natoralis 

De Mo-3cciperent. CecidL-rtmc autem fucceiTlvi- icniporibus olciHaUo- 
'''"'"rmm 47^, 43f, p Sc f 1 , dcfcrib^ntcs altitudinem pedunj quin- 
LiB^ER '^'■^"'^ ^ digiionjm duorum. Scd iemi>el5as jam paalb fiigtdioc 
Secubd, "^' quam cum giobi ponderabarnur, ideoque itetavi expeiU 
Stci. vii-menlum alio dic, & globi ceciderurit temportbus ofcillationum 
P*mL1.x '^^' ''■^5' f° ^ '''' ^'^ '^il"'"'^''^ ofcLllauoiwm 45}* 

[o, fi 6c fj. Experimemo fa;pius capto, globt ceciderunt 
maxima cx pittc lemporibus ofcilUtioTium 43' 6c jo. Vbi 
tardius cccidcre, fufpicot cofdem rccardatos fuilTc impingcndo 
injaicta vifis. 

Jam ccmputum pet thcotiam incundo , ptodetini pondus glo- 
bi in vacco i jp; gianotum. ExcclTus hujus pondetis fupta 
pondus globi in aqua ijiiJ itiii». Diamctec globi o,jipBfiS 
dig. 0£lo tctiii pactes diamcici 2,663 ' r dig. Spatium a F 
,x,So65 dig. Spatium quod globus pondcte gcanotum, tcm- 
pore minuli unius fccundi, finc teliHcntia cadendo dcfctibic 
s,33i(!4 dig. Et ccmpus G o')37f84j. Globu! igitur, velo- 
ciiaic maximi quacum potell in aquii vi pondcris 7} granoruin 
defccndcre, lcmporc o',37tf843 derciibic fpatium 2,8ofi( di- 
gilotuni, & lcmpoic 1" fptium 7,44761! digilotum, Sc tem- 
|-tjrc fcu ofcillaiionum ;o fpaiium iSf',!^!! Ji^. Subdu- 
caiur (;.^aiii]m 1,5861^4 F, fcu i,;454 di^. & mjncLit Ip- 
lium 1S4.2461 rfrj. qviod globus codcm tcmpoic in vafi: la- 
tiflimo dLfciibijt. 6b ^i[i{;u(l[iim v^lis noliii, miiiu^li.i lioc r|U- 

mu.n gkilii, liini.lici ['.ilir.n,: ci^rdim otltlcii jd c^cLfium 
ciusfiij-.ia ciiculum miiximum globi; &habcbitur fpatium i ai,S6 
digiiorum, quod globus in hoc vafe tcmpote ofcillarionum ;o 
(lefccibece debuit pct theoiiam quamproximi^ Dc(crip&t vetd 
fpaiium 1S3 digitonim tempore ofctUationum 4<)} vel yo pet 
expccimentum, 

Exper. Glotn ciuatuor ponilete if^l^on. tn aete Sc 
' si| "ffreH. in aqua £epe demifli, cadebant lempote rttci- 
Jacioiuim aSfi 3), ig} tc 30« flc nonnunquam jii 31 Sc 
3h 
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PaiMciPiA. Mathematicjl jap 

^^^^^^ctibeniei jJtioidinem pedutn <]uindeciin Bt di^tDnim I^b^B)- 

-Pet tbeamin ca d ere <iet>i!enint tempon: ofallationtnH 3$ "'l^^s 
ijuaiTiproxiiiic. SlCDM), 
- Exptr. 6. Globi quinque pondete atx\ fTim. in aeie KEmi.Vii. 
•jp\ in aqua fxpc [lcniini, caiMrant tempoie-oG^illuianuin i ri^^L.ir. 
ijfi II), 17 Cc i3, (kTcribentes airitaainccn pcdum quindc- 

Per (liecriani caderc dt-bucrurt tcniporc ofcillationuni i % 
quainproxime. 

Exper.j. Glabi quatuor pondcre ip) J giflji. in aere & 
grati. in aquafepc deniiflijcadebantjemporeorcillaiianuin 15J 
^of, ;i, ta & 33,dercribsiHes4ltiiudincinpcduinquin- 
dccim & digiti uniusciun fenuile.' 

Per tticoriam cadere ddjuetunt (cmpore «fciflaiionuni aS 
quamproxijne. 

Caunini iavcHig.iniio cur j;1ol)of jm , cjijfJtni poiiJeris & nia- 

bant, ofciLarcnt ciicura cciura, bti-ii; illo quati fo;te gravius 
effet primnm defcendeiitc, & molum ofcillatorium f^nerante. 
Nam per orcillaiiones fuas ^abjs mujorcm motum oonmnini- 
cai aquas,.quam fi fme ofoillationibuB dercendccetj Gc cotn- 
tnunicando, araittit partem moius proprii quo de(cendei« 
debcret: Sc pio majore vel niinore ofcillafiojic, magis vel tni- 
uit tetndaiur. QtUDctiam globu.'! rccidit fcmper a lateax fao 
quod per ofcillaDonem defcendii , & rccedc:ido appropinquat la- 
teribusvafis 4t in Utera nonnLinqiiani impingitur. Et hac oC- 
ciilaiia in globis gravioribus fonior cll, in majoribtiE aquam 
in^gis aRiiat. Qi:Spioptcr, ut ofcillatio globorum minor itd- 
derctut^-gloljo!, novos ck ctta 6c plumbo conltiuxi, intiacnds 

tlumbum in lalue aliquod globi propc fuperlicicm cjusj & glo- 
Liin iia deniifi, utiatuc gtiiviuG, auoad 5cii poluii, elTct inli- 
nium abimiiodefccnliis, o^i^acoiies liini mulio nii- 
Xom.. II- T t Dotes 
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;}o Philosophix Natxjralis 

DEMn-iiorcs quam pnusj & plobi teniporLbus minus insequalibas ced- 
Tu C .K jLvjni, iit 111 t\ii.Timen[is fequnniibjs. 

^LiUBB. ^F"- 1"^'^°^ ' liontiere gianorum i in aerc & 

Seoi-.-d 1"^' W= demiifi, cccidi;ruiil tein(iot[W ofciliationiim 

Sict. vn.non i-lutiura (juam ji , non pjuciorum ([ujm ro i St m-^-vimi 
ftOM.^x'*'' pane lempote ofcLllitionum ;i ciieiier, dcfctibenics altitu- 
liLnem di^itotum iBi. 

Pcr llieQtiam cidcrc debuctunt (cmpote ofoillmJonum oi- 



Per ibcofL.iin v,":-} lu '-.r.\]i L-r.dcr^; ^(jbueiJr.t lem[iorc ofci- 

Exptr, 10. Cilobi au.KLTuv, por\,nrc ^L.-Linoium ^B4 in ac- 
le & iiyi inaquu. Ijjj.-,^ dcmilli, cLidL^bar.t i;mpotibui- ofcil- 
lationum 17'., iS . iS^ & ii - dclLnberics aitnudmcm ijLiiro- 

nunquam audivi impuifum eotum iti latera valis antequam ad 
fiindum peivenetunt. 

P« iheonam veto cadeie dcbutrun: tempotc ofcillanoniim 
ij{ quunpToxime. 

Exftr, ij. Globl tces feqviales , pondcre granorum 48 
in aere & 3}4 in aqui fcepe demillii cecidemnt tempori- 
bua. ofcillarionum 45;, 44, 44I1 4; flc 46, & maxima es 
parte44&4/, defcribentes altitudinem digitonim iS3{quam>; 
jftoximi, 

Pcr tlicotiam cadete dcbucnint tempore ofciilarionum 4S( 

Expcr. II. Globi trcs a:quales, pondctc panotum 141 in 
acre & 4! in aqua, aliquolics dcmilfi, cecidciunt tcinporibus of- 
cillationum iti, 62, 6-^, £4, Cc dcrciibcnccs ^utudincnt 
digitonim iSz. 

' Et pcr theotiamcaderedebuenuH tempoie ofdUationuin' f 4i 



PrINCIPIA M.^THEMATICA. ^JI 
Pl-i Ivic i:\i>eiinici«a .ii.nir.iv.iiiL i-ll ubi globi tar- De Mo- 

ih cc-idcrutii, ut iii cxiicri„K:iii> [.v iiilIis , ai.m-|is, qui.itis, Cqs- 
oaavis, undccimis ac duodcciiiiis, iL-Fiipovj tidciidi ic.ic cx,- ''^^^■^ 
liibentur per thL^oiiani, at ubi globi vclocim ctci.rkrunt .j^j.,,,,^ 
ut in expcrimcnrLS lcxlis, notjis ac dLtuiii), (') rciificniiaSicr.VlI. 
piula mijor extitit quam in dupltCLira ujoiic '■'-'"'^"'"'^' J^^^J^ 
Nam globi imec cadendum olcillant aliquaniulum ; & iiiEc of- 
cillacio in gbbis levionbuc & cardius cadeniibus , ob moius lan- 
guotem cicocefiat; in gravioribtu auccm i/. majoribus, ob mo- 
.tfli fixtitndinein diimiu dunt, Bc non nifi yoO. {ilures orcilla- 
Bones ab aqu3" ambiente colubeci poteil. Qjineiiam globi, 
quo velociocei funt, eo minus iHemuntur a iluido ad pollicas 
Ibis pactec; Sc fi velodtaa perpetuoaugeiiur, rp.itinm vjcuiim 
tandemii tergo lelinquent, ('') nili comptenlo tliiidi limul au- 
geatur. Debet autem compteflio fluidi ( per p/op. xxxii. & 
xxxMi.) (') augeri in duplicata latione velociiacis , utrcli- 
ftentia fii: in eadem diiplicaia ralione. Quoniam' lioc non fii, 
globi velojiores yiaulb minus ptemuntur a tergo, flc dcfcflu ptef- 
fionis hujus, refillentii eorum fit paulo major quam in dupU- 
cati lationi: velocitatis. 

Congrmc igitur theoiia cum phxiiomenis corporum c:idcnrium 
in aqua , leliqudm efl uc examinemus phj;nomcn;i cadeniium ih 
aere. 1 ■ 

Exprr. 13. A culmtne ecclefis San£li Pauli, in urbe £cb- 
Jim, menfe Junio 1710 globi duo viaei fimul demitcebantur ,' 




tb) " m cmpia, fiiiJi fmd in< Do:L'l!fliai, ftr iir. i. ^4' 
1*1»..;^« num uIe fiuil globi n- 
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351 PHILOSOPHIE NATUItALlS 
liBMo-iinas argenn vivi olcn^;, alror acns; & cjdcndo (ierciibcbant 
ToeoB..aftfp,din(;m pfi!L.,,-i t™.-(,V;.-«f.™2;o. Tabula lif;nci unum. 
'uiEft l"'''''^ fL-neis furpemicbatur , ad sllcmm iiefTub 

Sbcdhd. liS"*' incumbebat; & (ilobi duo buic tabulx impofiti fimul 
Skt. VtLdemitt^ntur, rubiiahendo ) cfliilum ope fili fcrrci ad tciram 
jJJJJ^^tifque demiffi ut labub fiolis fcrteis folummodo innixa fuper 
iifdem' devolvetecui , & eodem temporis monicnto (jcnduium 
ed miiuibi fecunda ofciyanc , pei filum illud fcneum traauin 
dcmitleietut Bc «fcilliie incipeiet Diametri & pcmdeia glo- 
boiuro BC icmpoia cadendL exIubentuE in tabulii fcqueo- 



h pUnarani I 

P^ndcra DUmctr, '^^'\ P-,niira Dwnwir,- FT'^' 
I cadrndi .\ 1 tadinii. 



Cztnam tempota obftrvata caragt debent Nam gEst» met- 
cuiiales Cpet ibeoriam Gaiiliti') minutis quatuer fecundis 
delcdbent-fedei LmJinnifit iSJt^ gede«.3aa loinatu tanbim 



Siift, «4+i™p«>-«'™- vmsi ftmdi dtfi.- 
fcnmda pule oupt ■nb- & di^io, j ( , 
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PRINCIPIA MaTHEMATICA. 
3° 42". Tahuh rignca iitique, dclraclD ptffiilo , taidijs dc- Dh Mat 
volvcbatur quam par ctJ! , & lardj lid dcvoluiioiic imptdicbat Cor- 
defccnfiim globoium fub initio. Nam globi incumbtbaiit '^-^L^g^J^' 
buls propc metliunieius, & paulo qi.iidcm piopiorcs cta:it 3\[ 
(jus (jujm pcfliilo. Et Iriiic icmpora cidcndi pr^jtog.ila fucMmSicr. vir. 
minutii lertiis odiodecim circuer, & j.im corrigi dtbem ''^"ppo^^^" 
Itahenda illa iniiuiLi, ptoL^icitim in globis maioiibLis quirabitla: 
(levalventifaub diutiusincumbcb^tpropceritugniEudiiicm dia- 
tnetrocum. ^uo Ei£to tempota, quibus globi Tex iiEiJorcB ce- 
eidSre i evadait %»" , i" la"» 7' 4«*', 7" Sl" * 8" 

la-.&T- 4,-. 

GIoDorum igitar aereplenoiumquinius, diametro aigilotum: 
r;uinque(Jondeie gianaium^S^ conllniQus , cecidit rempoie 9"' 
^defcribendo altitudinem-pedum 110. ( f ). Pondus aqujB 
huic globo sequalis eil 16600 granocjm; & pondus acris ei- 
dcn\ xqualis eft '"i^g""!- Teu Friiu.idt;oqucportdus globi iit' 
vacuo eft s^^hS'""-^ '""^ poiiaiis eftad praidusaeris globo- 
SEqualis.ut foj,'; ad i3^,8ciu (unt iF ad oclo leroas pat- 
tes diametri globi, ideft, ad ijidigitoBi Unde iF piodeunt 
39 ped. 1 1 iig. Globus cadendo in vacuo, toto fuo pondeie 
joa^ gianoium, tempore minad uniut fecandi defciibit digi* 




•i- ntDO frHmn. Clolw' 
ia diminttcao 

(npl md Hndv { 



"SilUd™^'^ Wdl, *iau.gl(lK,lill0IIl(ipilB.fiB. 

ifi» iiiiliui.nmBi'cii. if ^ A-iu/ni 1 B&c, cnBf.gu(at 
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PRJNCIFIA MatheMATICA. ^^$\ 
■ ■ -n Ro- n 



globum plutnbeum cu]us pandijs erat dunrum librarum Ro- De_Mo- 



,.r c..ram gbb: 
tncnfut ibanlur p 



iem madimam babcbiit uiuis tarum qui lub.un iii lummila- 
te icmpb. Ei hsc inlttumcnia ita tbimabaniuri ui motus co~ 
tum fio Iub[tu vel incipereiit vel IKterentuT. Globue autcm 
plumbcDs cadebat tempoic minutatutn fecundoium quatuoi cum 
(juadiante circitei. Et addcndo lioc tempus ad pizdjflam 
tcm)>aris diBcrcntuim, colhgebatut tcmpus totum quo veHca 
ccciciil. Tcmpcira, quibus vellcx quinquc pclt cafum globl 
plumbei prima vice ceciderunt, etant , 12^ , 14J , 
1 & I tf," , & rccundi vice 144", 14", ly' d iCi\". 

Addamur ^^"i tempus utique quo globus i'liimbcus cccidit , 
6l tcmpoti toia quibus veliciE quinque cccnlciuTit , ctant pti- 



mpoi 



n fuiT 



us lempora cadcndi |iiotnL!,uj luur -jucU 

0. C..dcb:im auicm ttdu^s u-;x-.'. Il..u..;, . 

& V II 
cugofa crai & pct tugaa fuas iioumhil teut 
:iro9 vcficarum dcducebam ex eaiuin circui 

luiflimo bis citcundato menruraos. Et ihc 
cum expeimieniis in tabula lequrote, afluii 
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Philqsophi* Natoralis 

DEMo-tein aeris elTe ad denritatem k^uk dbvialis at i ad tfo, ti 
4d Cdr eotnputando rpada quc ^lu pa incoiiais ietaibeie { de- 
fcuenint cadendo, 

SrcuwD. 





fiitim »72. 1 
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4- iQ .,ii<li^ 



GkboTum igitur lam in aeie qnaro in aqnl motomm re- 
fificmia projic omnit pct (heoriam noftnun rcite exhibeturi ae 
dcnlitaTi fluidotum, patibus globoram vclocitatibai ac m»gpi- 
ludinibus , propottionalis eft, 

In rdiulio, quod Ii;ciioni fexts rubjimftum efti oftcndimot 
pcr expcrimenia pcndulotum quod globotum a^ualiutn squi- 
velociuni in acie, aquii Bc atgcnto vivo motomm tefiftetiri» 
fitfit nt flui^om droliiaies, ('> Idem hic DAendimut nu^ 
ac- 



• f)4aatH MmM udknii. 

IvHiiiaHi um uiui vefin llktH. Hiir« 
nlia dJifncur fix f.| dj|iioraDk 
pOQdiu in KTV grafHnon 117, f. Glcbui 




_ PRIWCIPIA. MaTHEMATICA, 557 
Sccumi pM expairaenta. corporum cadentium in aiiie & aquj. De Mo- 
Nam pendulaungulisofcillaiionibus motum cieiu in fluiiJo mo- ''"'^ 
tiii penduli ledeuntit iempei conitMiuni, Sc renftentia ab Iioc 
nuitu oiiunda , ut & lefidentia tili quo pendulum fufpendeba-s^.uHj^ 
tur, totam pendult lefinentiam tnajoiem reddideruiu quam te-Wr. VIL 
fiftetitia quae pEi expeiimenta^ coipoium cadentium pMdiit.^°^-^ 
£tenim pci eKpeiimenta penduloium in fcholio illo expofitai 
glabus ejufdem denAtatis cum aqua, defcribendo longitudinefn 
fcmidiametri fiix in aeie, amiiieie deberct motfls fui paitem 
Iy'^. At pec tlieoiiam in hac feptiina fecUonc expQfitain Sc 
expeitmentii cadentium conliinutam, globjs idem defcribcn- 
do longitudinem eandem, {') amittere deberet molusfui pat- 
tem tantum ppfito quod denfitas aqua; fit ad denfiiaiera 
aeris ut S60 ad i. Refiftentiie igitur pct expcimienia (lendu- 
lorum majoree prodiere [ob caufas jam defctipras) qtijm fct 
eNpcrimcnla globorum cadcntium, idquc in raiione 4 ad j cir- 
cilcr. Attnrncn cum pcnHiiIoruir. in atTC, 3i|ui &^ arj;cnio vi- 

proporlio rciilicniiarum in his mcdiii, lam per cxpcrimi^nia 
pendulotum, quam pcc cxjjccimenta corporum cademium, fa- 
tQli' leSS eKiiibcbituc. Et inde -condadi poteft quod corporum 
in.fluidis quibofcunquc fluidilliiTUB tnotocumieliiknti^, c:eic- 
vs panbus, funt ut denCtatee fluidoiuoi. 

Hii 
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33^ pKirnsoPHis NaturaliS 

De Mo. ( ' ) His ia ftabiliiis , dioerc jjni licet quamnam motOE fui' 
TD CoR-partem globus quilibet, in M\do i|iiocunque projeaus, dato 
lempote amittet quaniproximi:. Sit D diameter gjobi, fic V 
Sboomd ™l°citas ejus fub initio motUB, 6t T iempU6, quo globus ve- 
Bicr. vii- locinte V in vacuo defcribet fpatiam , quod Gt ad rpauutn ^ D 
^™^^^ut denlitu ^bi ad denfitatem (luidi: Cc i^obue in fUiklo illo 
proK£hu, teropore quovie alio t anuttet veiodEatis fuz paiten) 
tV TV 
■jrj^, manente patte .j. ■ j^^ , & defcribet Ipotium , quod fit 

»A fpatium uiutbinu velodtate V eodem tempore delcriptum 
. T + t 

" iij vacuo, ut logatiihmua numen — muluplicatus per nu- 

menim 3,301^8^053 eft ad numemm -jt , prr cord. vrr. 

prep. xxjtv. In moribus laidis refiftentia poteft efle paulo 
mmor, (■■) ptopterca quod figuta globi paulo aptior Ctad 
jnotum tf^n bgattL cyUndri eadem diametio defciiptL Jii 
Rioiibus vclocibus tefillnitia poteft elle paolo maior, pioptetea 
quod etafttcitas & compreflio fluidt non (") augeantoi in du- 
plicati latione velocitatis. Sed hujufinodi minudas Idc non 

£t quamvisaer, aqua, argentam vivum & Cmilia fhiida i 
per divifionem paitium iif infinituro, fubiiliaientut tt fieient 
media iniinite fluidaj tameo globit projeQis haud nunua re- 
fiHerent. Nam lefifteittiai de qua agitui in profoTitiaDibu» 
pnecedentibus, oritni ab ineitia matetiie ; & iiieitEi mateiix 
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Principia Mathematica. j^p 

corporlbus clTcnii:ilis cll 8c quantitati mitcrice fcmper |i[0'^ot- He Mo- 
rionalifi, Per diviliQncm partium fluidi, rcfiiltniia qua: omur 



fiflenm, de qua hic agirtir, fempet proiionionalis ell. Uc hec j^J^ 
leriltentia diminuatur, diminui dcExt quaniius matcriiC in fpa- 
per qu£ corpora movcncur. Et proptciea TpatiLi ccclelliai 
]>ec qua; globi planennim Sc cometarum in omnes paitcs liber- 
nm£ 6c (inc omni motus diminiiiione (enribili perpciuo moven* 
tur, fluido omni coiporeo dcltiiuuntur, fi tbrte vaporcs longe 
tenuiHimos & ir^jcdos lucis radios excipi:is. 

ProjcSilil uiique moium ciciii in lljidis viro^rcrlie;ido, 6C 
hic moiue oritur ab cxtcffi prcHioni, iluidi ad i.rojcJilis pjtles 
anlicas fupra preilloncm ad cj.is [Mncs poilicas , fic ron mMior " 
ellc |)o:eII in mcJits infin ie lljiJis q u-.n in jjri^, aqu.i flc ar- 
gcnto vivo pro denliLite miteiia; in linjulis, H.c aiiteni pref- 

fluido, fed (") eliam agit in projeclllc ad molum ejus rctardan- 
dum; & propieiea lefiftenua in qmni fluido eft ut motus in 
fluido !t pef^eaifi f^vanvi^iit^ .nimar cfle potcft in stheic 
fubtiliHinw.piti 4<!nfitaie tetnetis, qium in aiit^ aqui Cc argen- 
lo vivo pco denfitatibus Wuiti fluidotura. 

(0)* AdBja ^MfrtUE/f, FlriBOIdilQaa 111 ,,t. 




yv i 



S£C- 



340- 'PHlioSOPHIS N^TORALll .. 

S E C T I O VIII. 

tl^ln. De maiu pcr Jiiiida propagato. . 

Pff^^,"^'- PROPOSITIO XLI. THEOREMA XXXII. 

p},ii:i:i'.r ll:::.h in d:,cch:i: jattnt. 

Si jaccnr.t p^rtic.lj; a, b, d, i in linea ie£ti, foxc^' 
qLiikm ptell^o ditcclc jjiopaRari a sd t; 3t paiticula e ur- 
gebil pjiiiculas oblique pofitas f g oblique, & particul* 
iila;/ & g non ruliinebunt prelTionem ilUtam, nifi (ulciantur 

a patiicuHs ulterioribui i! & *; quaienus 

piemt-rl paniccbs fLilcienies ; St hi non 1 
nem iiifi falciantut ab ulieiioribus / fi 
eafque ptcmini , & fic deinceps in i: 
nituiii. Pitino iijiliir, quam ptimum piu- ^ 
pagatut ad partieiilas quK non in dite- tiV'^ 
ftum jacent , divaticire incipiet & oUique 
projiaftabitar in infinitum ; & polii^uam tn. 
cipit obliquf: ptopsgati , ji inciderit in pat- 
rii;ulas ulleriotBS, qui rion in dire£lum jacen 

bii ; idquc toties, quoties in patiiiiuiaE non ac 

jacenies inciderit. £. D. 

Ctrri. Si pteflioms, a daio pun£lo pct liuidijm ptopn;aiEi 
pars aliqua obftaculo intercipiatut ; pars teliqua, qu^ non in- 
lercipitut, divaricjbil in fpaiia pone obll.ictilum. Id quod fic 
cii im dcmdiiOr.iii poielt. A punilo A propnselur picfTro qui- 
■ iiMvcfLim, ld ;iic fi fiori poieft fecundum linejs tctl,is,6c ob- 
lii..M!o NECK pciroriiio in GC, incetdpiitiii ea omnis, 
piiEicr pjriem conifotmem APp, quj; pcr forjmcit circul;ue 
JClianfit. Planis Iijnfvutris dt, f^, h : diliin^;u3iiit conus 
jIPQ^ in frulb; & intetea du,it coiv.i: AHC, ptcnTonem 
ptopagando.utBEtfiuIlum conitum ulietius dt^^fm fL.peifitic 
dt, & hoc fiuttum uiget fiuftum proximum/^i/j in fupcrfi- 
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PRasciPiA Mathematica. 

defgt.y &ulbim tllud in?;el fcuflum icrduni, & fic 
m inUmtum; mahifeftum eil (pei motus lcpem .Lriu 
&uftum.pimum Jefg, teiaione fiulii ri.-cuiKli/^/i i 
utgtbilut & premetur in ruperficie /^, quaraiim urgi 
tnil ffuftLm illud fecundum. Ftullum iKiiut /fr 
num -4dt fit fruftum fhi 

Wtei iper coral. vtj p-o/'- Xia.. j ii;,..L.i - 

ni& yi «idem compciinalur liinii.iLic i.-.uiiLin ijjuui 



& pre- s 




quo prcmitur in fupcr^lci 
hlcr^ df, rjfi ubique t c 
fiuidum ) excurtet ac d:l 
quo conatus ifte cohibeini 
met tam fluidum ambiiT 
f^hi eodem imi^ecLi; & p 
bituti lue,-ib;'B 4 f, / s: 
pcopagatuc a fupeificie Jg 



Digilized by Google 



ti^ Ph1T.0S0PH1E NATrHALIS 

DbMo. 

tuCdr- PROPOSiTIO XLII, THEOREMA XXXIIT. . 
LmtR Morus omnis prr fuidum propamtiis divcrgil a rellt tremite la 

y.'."i''' C^f '■ Propa-mr monis a piinilo A fet (bramni BCj 

T Nio.. per-.it'nje, fi hen poied.in rt.-:..;o conKoBCQP, fecundum 
HjLln. Yint::<^ ri.'dis dLViTp^cntos ;t Et ponamus pnmo 

<|i,od ( j nniLi^ L)le II; und.iTiini iti P.jrciticic ItaEn^mis aqus, ■ 

ILliimK, v.illLiJLi.1 lutJC.cin i:uernu'diis [ib mv:cem diHmtli. Ip- 
tur ijLioniam a(|tia m uiiiJanim juyi altior elV qtiam ln fluidl 
pailibus imnioua LK, NO, dcfluel: eadem de jugorum ter- 
itlinis e, g, m /, fitc. d, f, h, k, &c. hinc uide verfus 
K LBc fifO: ic quoniam (<>) m undatum va!lib;rs deprcl- 
(ior eft quam in fluidi parabus immons KL, NO ; AeRaa 
eadem dc pambiis jllts imn oiis in undatum valles. DefluvU 
priote unduriim jui^li. poiloriore valles hmc inde dSatiiinii. K 
propaginitit vtrdi^; S, /, & JV 0. Et quoniam motus undatutn 
ab A vctfus P 0 fit pct conimuum dcfluxnm lupotum m val- 
lcs prosimosi idioque {') celetior non eft quam pio cele- 
lilaie defcenfus; & tlcr, tnfus aqua hinc inde vfirus KLU. 
NO eadcm vclocitafe jjer.ipi debet; propagabittit Hikimlo un- 
datum hinc inde vcilus K L NO eadem velociuie qua 
andx ipfe ab j4 verfus PO xeSti progtcdiuntur, Ptoinde- 
que rpatium lotum hinc tncle verfut-KL Sc NO ab undU 
dilatsiis rfnr, shii, ikli, vmnv, 8tc occupabitur. 

£. D. H£c ica le habeie quilibct in aqui ftagnante ex- 
pcriri poicft. Caf. 

(t) Mhi ^f, mltnim &i. V;. .,ii:-ci,^un, H ^,C;m^,i, pnfipiiar Id 
Viilibei deoiiluii diicdi ii rD ciGuim url.iii. 
'R^nuiil •qun liiliue Ci- ( ^ ) ■ Ir, mta™ mMiu if|njiir 
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544 PrtJLOSOPHIi Natdrali! 

Mo propaiiatos. C ) Pulrusprojugari concipcper focceflivas conden. 
Tu Cjr- fationes&rarc&clioncBmedii.ficutpoIluscuiulque paTsdenTiRN 
''Li'aEH'"' r|ihiEricim occupei rupcificiein drea cenmim defcriu. 
Secukd. <^i"' ^ '^'■^^ ^ulTus fucceirivog xqiiilia iniciceduit intovalUL 
s^cr.viii. Dclignetic aulcm line3t,dt,fr, hi', kli 6tc. denfiflimas pul- 
F«^op. Cm,ni (jartesi pet fbtamcn fiSpropagan;. Et (juoniam me- 
Tkidh. (lium ici denGut eR quam m fpatiis Unc inde veifus KL tt 
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PaiNCIPIA IVrATHEMATICA. 345 
IVOjC') dilaubic refe lam 'verfus fijaiia iUa jKI, NO umn- DeM»- 
quP licai qaam vctfus puir^ium rsnora iniervalia; eoque pa- '^" Cor- 
ft taiiui fcmpcr evadcns c rcgionc intervallotum ac ^Ico-^l^b"' 




fius e resionc fnilfuum, pamcipabic eorundem motum. Ef 
<juoniani pulfuum progceirivus moCiH ontuca petpetua reUu- 
tione paitium denlionim vecGiE antecedeiuia uiteivaUa rano- 



Ph;i,0!;oph!i N.vTtrB.^Lis 

'■'■'S t' : r i:i, iii n i.- iiii.Tir.nif iiiii; in iiitim lurlc;!! naicf- 

f L \ 1 d t |. IfuE illi eadem 

f 1 I i 1 d I r, immoRi K/„ 

, A-O, qii.L iiroiMi!.ii-tur ilLreac J i.-eiiito J: idenqii^ rpMti.im 
iii.lowm /C LA'!? (iccuiiabLmi. 0. E. D. Hoi; fYiiiTlmni- -n 

r 1 Im q t d 1 1 1 

pcrn dirr dii 

'■ jnque angulis omnibus audiumur, non tani rdLi-ii j pnnrtibus 
O^ofilU, quam a fcneftra dltcile propagaii, cj.iaiiiiim cn: fcnru 

CiH. Ponanuu denique quod motus cuiLiicimaue grncne 
piopagciur ab jtf pcT fbnnien iiC: Ac quoiuam uropngaiia 
lAa non lici nill quatenus paitcs medu ccniro j1 propioruur- 
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PRINCIPIA MaTHEMATICA. JJJ 
PROPOSITIO XLIII. THEOREMA XXXIV. 



DcMa. 



circutarim cxcimtii. pS^f"" 

XLUL 

Caf. i. Nam parKs corporis tremuli vicibua alternis ^"""^^Jy. 
Ao iL ledeundoi icu luo urgebuDC & pcopcUenc paites medii ' 
fibi ptoxiims, & ucgendo compRmenc eardein fic condenlii-. 
bant; ledim fuo {inetil panes coinptefliia cecedcie £c fe- 
ie expandere, Igitui pacieB medii cocpoci nemulo pcoximte 
ibunt ledibunc pei vicec, ad infbc pactium cotiiocis illius 
tremQli: Bc qui cacione pacles cocpotis hujus agitabant hafce 
medii partes, (imilibus ttemocibus agiiatiE agitabunt pactes 
rdii pcoxlmaSi eitque fmiililer agitata: agitabunt ulteriotes, Gc 
Gc deincepE in inflniium, Et quemadmodum medii paries pci> 
mte eundo condenfantui & ledeundo relaxaniui, iic partes cc- 
liquB quotles eunt conden&bunCui, £c quoties redeunt fefe ex- 
pandent. Et piopteiea non omnes ibunt Gc fimul cedibunt ((ic 
enim determinatas ab invicem dillamias fervjndo, non rarefie- 

ubi condciirjmur, Bc recedendo ubi ijri;li.ir.L , ; ' ) 'alin-.iai 

fuum [irogrdiiviim , (juo ferium obllacul.i , fum iiulfus ; St pcop- 
tecea piilfiis fiictenivi a coipoic omni trcmulo m diccflum \fto^, 
pagabumui; idqui; iequalibus ciiciteriib iriviccm diftantUS, (•) 
ob xijuaiia icmpocis inieivalLi , quibus curpus [temoribut 
fub Qngulis lingulos pulfus excitar. £i quanquam coipo- 
ris ttemuli paiKt eant fic ledeant fecnndum plagam aliquam 
ceitam Sc detenniiuiam) tamen pulTus inde pec mcdium pror 
pagaci Ie& diktskbunt ad lata;i) pei piopolitionem piKcedBn- 



554 Philosophije Naturalis 

D«Mo-tem; & a corpote illo tiemulo cani^uam cencro Coi 
Tu CoR fecjndjm fupcrlicies ptopemodum fph^ricis fit concentri- 
'liber '""^'^"^ jirQpagabuncut. Cujus tei exemplum aliquod hi- 

SctUND ^"'i^^ uhlIis, qux fi digi(o itemulo excitencut, non folum 
Eici.viji. petgent hinc inde fecundum plagam motus digui, fed, in mo- 
xur '^""^ citculotum concentticorunii di^tum Ibitim cingent Sc 
undique piopagabumiit. Nam giavitas undaium fupplet locum 
UKtV.' vis eblticx. 

Caf.i. Quod fi medium non fit eljfticum : quoniam 
ejus paites a corpocis tiemuU pattibus vibtacis ptclTj: conden- 
fati ncqueunt, piopagabihn motus in inllanii ad panes ubi 
. medium &ci!ltmA cedic, hoc eft, ad pacies quas coipus ite- 
mulum alioqui vacuas a cetgo telinquctcc. Idem cfl cafua cum 
caRi coipoiis in mcdio quocunquc ptojcfli. Medium cedendo 
projcailibus, non tecedic in iniinitum ; fi^d in citculum eun- 
do) petgit fptia qui cotpui lelinquic a tetgo. Igitut quo- 
ties coipui ttemulum petgit in paitem quamcunquc , mcdium 
cedendo pciget per circulum ad pattcs quas cotpus rcJinquic,- 
& quocie* coipue ccRteditut ad locum ptiotem, mcdium in- 
dc tepellemr & ad locum fuum ptiotcm icdibic. Ec quam- 
vis coipus crcmulum non iii iiimiiiii, mi iinjam ommim ••i:- 



ntiiut, pcTgac icmpcr m otbem paties qjif c 

£. n. 

Ceml, Halliicinimiiir ifritiir nui crcnuiit aiiiJiif 
flamma; ad ptedionem, per medium ambieiis, 
neas leftas piopagandum conducete. Debcbit cju 
non ab agicattotie Ibla patttum flamime, fed a to 
ne denvati. 

< li } • £Bd / »n» «winmi 6 & H»' «iqltai , tcc 
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PRIHCIPIA MaTHEMATICA. 555 
PROPOSITIO XLIV. THEOREMA XXXV. "^^^ 

Si ai}aa in tanalls cruritKs neUi! KL, MN vifiln! <^ff'-s^v^D 

■ nii ajctndat & dijirndat ; cmfiiaaliir amem fcadaliim c«jm Stcr.viii. 
hngituja inler puadum jujpinjionis & cintrum cfciHaliaiiii ^^^- 

■ gmitw fimifi Itagitudinii aqax in caaali: dic» quod aqaa i„,'o,. 
afccadil ir Atfandil iifdtm timpitibui qniiHi ptnddim af- xjtXV. 
cillaliir. 

Longirudinem aqux menfuio fecundum axes canaliE & ciu- 
lum 1 ^ndem fummae honim axium sequando ; & lefiflcndaim 
iquRi quz otitui ab attritu canalis, htc non cooCdeio. Dc- 
figuant ifftot A IB, CD mediocKin altitudinem wpc in cruto 




utroque; &. ubi aqua in aure KL afccndit ad aliiiudincm 
E f, defcenderit aqui in cniie MN ad altitudinem G H. Sit 
autem P corpa pendulum, (i'P filum, y punQum fufpen- 
Tionis, RPOS cylcua quam penduluro deTciibat, P epi« 
pun£lum inhmum, aicut ^tndiiu A.E cquaUt. 'Vu, 
qua motuE aqux alteinu ^cibtu accejeratur & letudatDri eft 
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Philosophije Na.turalis 

De Mo.oxcelTiis ponderis aqu» in altenino cfure fupra pondus in al- 
•ri; C(iK-j^j.g^ ideoqoe) ubi aqua in crure KL afi:eiidii ad £F, & in 
'£''"^"' crure aliera dcfcendit ad GW, (') vis ilU ell pondus dugli- 
Secumd catum aquE EAB F,& propterea eft ad pondus aqui torius 
s.ci.Viit.ut viE feuP^ ad (k) feu PR. Vis ciiam, qua pon- 
xuV' ''"^ ^ foy^ ^ aecelerabit & tetardatur in cycloide 

thioh. ( f '>nl. p"f. Li. } «il ad ejus pondus totutn, ut cjus di- 




Ct -n 

a;ajJiin:r tcmiioriDus ^iquaiibus 
iraiul cant rca«mt fJ. H. 



Idislonsitudineni P R. 




;ificicntqijc ut motu icciproco 
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PRINCIPIA MaTHEMATICA. j 57 

Grol. 1. Igituc aqnB afcendentis Ac defc;»clendi, fi- UbMo- 
ve motu! intenfiot (it five remiflior, vice* omnes func ifo-TU C™. 
clirons, 

CinL 1. Si lon^tado aqux tociui in canali fic pedum Pd-s^cu^. 
r^ti^im £)• aqua Bmpoce iiuiuiii unius fccundt defjcndct ,SEct.viiL 
& fetnpote numiti Blteiiua fecundi aTcendec; & fic deinceps^^^'- 
^bi» alteniitiii infiratum. {"J Nam pendolum pedum jr';Xi.vi. 
longitudinis tempoie nunuti uniu» fecundi orctlUtui. ZSltf' 

OtoJ:';. An^ iutem vel diininuta lon^itudine aque, au-SSiy x. 
gecut vel diminuitut tempui recipiocationis inlongitudinit latio- 
ne rubduplicadL 

PROPOSITIO XLV. THEOREMA XXXVI. 

Undarum iitMas tfi ia Jiiid«pluald rathnc talitadmum. < 

Confequitur ex conflniSione piopofitionis fequentis. 

PROPOSITIO XLVL PROBLEMA X, 

Con&itaitcrc pendiduni cujue.longitndo, inter punftum fuE^ 
penfionii & centium -ofciUationiii tequetut lantudini undaium: 
& quo tempoie pendolum illud ofdllationeE fingulas pecagit, 
eodem nndoB piogtediendo laaiudinem fuam propemodam con- 

.011- 



ompQfinm fWiCcili dnar lerd 0[Cillulo- Jlf- 




^■;8 Philosopkis Natoralis 

DcMa- UndsrumhtiiudinEm voco mcnruram (TanIVedanti qasvel 
Tu CoR- ^jlliljyj i^is, vd rummis culminibus intcrpcet, DeGgnet 
ll^iB^^E j^ifCD fif" tipcrficiem aqux ftagiiands, undii lucceffivu a& 
Secuhd. ccndcniemacdefcendenterailintque-ji, C, E, 6cc. undvntn 
Sicr.vnLcalinba, & i}> F, ficc. vallei inteniedu. Et quoniam 
'^^^ inoiui undarum fit per aquEC fijcceflnrom licctifuro & def< 
FioBi. x.cerdiimi fic ut ejus patKS C, £, &c. quae nonc afe 



tiflimae funt", mox fiant infimi ; & vis mottix, qua paitet 
altillims deicendunt & injima^ jfccndunl, cll pondus aqus 
elcvalK^ alletnus ille iltcnfus & defccnfus analogus erit mo- 
tui icciproco aqua; in cjnali, eafdcmque tempoiis leges ob- 
fet\'abit: & piopterL-a (pir ptep. XLiv. ) ii diftantiE intei un- 
darum loca ahillima ^J, C, E & infima B,D,F, (")2quentui 
duplx penduli longiijdini; partes akilTims A, C,E, tera< 
poce ofcillattoniG unius evadent infimx, £c tcmpoie oG^iUauo- 
nis alcerius denuo afcendent Igitai iroei tianlitum undaium 
fingulaium lempui ecii oKalluionum dunam; hoc eft, unda 
de&ribet latitndinem liiam, quo tempoie pendubm iUud biE 
ofcillaiur; fed eodem terapoie pendulum, cujus longpxudo qua- 
dnipla ell) ideoque Kqnat unouuro iatiiudinem, oicillabitDt 
femd. Q. £. /. 




Principia Mathematica. 

Ortl. I. Igitur undiEi qui pedes PanJ::::f-; ]]i;x {^nt, DbMo. 
(°) tempoie minuti uniua fecundi progfcl.endo laiit'n'ilm<fiii fuam 
conficient; ideoquc lcmporc (p) minuti unius ptimi pctcurrent*?*""*' 
pedesTStJ, &hora-fpatio pcdcs ■ .coo q..mpro:iim^. ^'^^ 

(^) ard. Et undarum' n..iorum v'l mUrum velod-&i.. 
tts lugebituc vel dimitiuetur in fubdupUcata ratione 'atiwdi- j^J^^f 

Ha:c ita fe hibent ex hypoihcfi quod partes aquse re£ti af.'*"'" 
cendunt vel re^ defcendunt; fed afcenfiis Sc defcenfus ille 
( I) venne fit pet drculanig ideoquc teihpw I^c ptopolitione 
non mfi qiwmproiiine definmiin dTe ^mo. 
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i6o Fhilosophis Naturaiis 

DeMo- 

nCrti- pROP. XLVII. THEOR. XXXVU. 

Ski.VI!!.' iKiift, }Bm leci^m htviffau tunws & re- 
l"'- dtmics, ccekrmturfiH^tr * maiimi»po 

wl' /«< 
xxxviL 

T)<.nrTrrnf AR. RC, CD, miiruum riirccfll- 



i. Pcrhujus 'i ^ ' ^ ' J '^^' 
tani cum pac- ^p"'^ 
i: tempus lo- 

Lm« Com ipfiBg paitibui vta- 



Principia Mathematica. 5^1 

potttOMUbut; licutcompleto tcmpore quovis P H vcl PHSh. Mo- 
!l deminatai ad FS penMnJLculum HL vel h\, & '^^r''"'" pohlm"" 



& inde reticundij pcr i ad B,. iifdcm acci-li-rn^ioiiis ac rci.ird J- Sf i. 
tionis gradibiis vibrauonfS fiiigiil.is (^L-r.i^ci ("jciim o!i:iiurilc 'j, 
pendulo. Probanduni e(i t|uod (ini>uia nic;lii ptincla ('hvhca 1 n 
tali itioui agitari debcaiu. FinEamus ipitiir mcilium (ali iiiolii s^-'' 
causii quacunque cieti, « vitle.imuG qi:id indc icouatur. 

In drcumferciuiS P HSh cjpiiimur icqmleE arcus HU IK 
vcl hi, ik, cam lubentfs ratlonem ad circumrtTcm;=m inii.m 
quam habent ajquales re.tj: Lh, f C' ad (i.illL';im inrcrv.iiliim 
tonim B C. F.i dcmifiis pcrpcnd, -jli^ I K i,:,. k n; 

i|uoniam puntla £, i. G m.iiib.ii uniil.'.j;i^ iiic;c:ijv.' j:;i(aii- 
lur, & vib.-ationei fuas uitfixa; cx ii.i U icJi:u ccmpii.tiis iij- 
tetca petagimt duiii pulli.s iransftrtLir J Ji ao C; ii PH vel 
FHSh fit tempus ab iiiKio monis pimfXi E, (> i era P/ vd 
PWft tetnpin ab iniiio motus punai F,&c. PK vd PHSh 
lemput ab initio .moius pun.:ti G ; & ptOf.ieiea E i, Ff.Gy 
- "a-PL, PMt PNm im pundonim vel ipfis Pl, 
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Philosophie Naturalis 

De Mo. expanfio parlis meiiii EG m loco i j ; & prop-erci cxuanfio 
TuCoK.-pjni3 in j,^ (.^i pjj^ cx^iaiifionem mcdiocrcm, ut 

L^SER -EG — LAf(-)3a£G;inrcJitijau;emut£G + ^,r<.-u£G+Z,A' 
Sac™ ^C. Q^rare ('') cum fit L A' ad KHut IM ad rsdium 
s.cr.v«i.OI', & O.KHadfGut circumtetemia PHSA P ad BC, 
Jf Sf', id eft, fi ponjluf V jiro tadio circuli circumFerciHiam haben- 
Th«<.;. ib B iualein intetvalb uulfuum BC, C) m ad V; fit 
^vu. ^(,ut, iA^ad EGxnlMiA V : erit expanfio pirds £Gpun- 
dive phyfici F in loco > y ad cKpanfioncm meaioccem , quam 
pis UUhabet In bco fuo t>rimo £G>(^ ut V— lAif ad V 
in ito, utque V + i« ad V in reditu. UniJe ^ elaltica pon- 
Qi F inloco 17 (''} cft vim ejus clafiicam mcdioaeiii in 

loco £ G, ut y-j^j;^ ad -^in itu, inicdilu vcro ut ad y. 

Et eodcm aigumeruo viies elaltic* punfloium phyiico- 
rum £ & G in itu , funt ut ^Jr[Jl & v -ViV V ' 
(S) & vitium dLfrerenna ad meditvim tMiam mcdiocreni, Ut 
HL — KN- , ' „ a 

m p!rfpLc„.< PLI3P KBCnfill 




PRINCIPIA MaTHEMATICA. 7^1 ]\\\ 
HL—KM , \\ 
— y y - ad Y ■ llvc ulHL — KA ad V, 
fi nindo (ob ( ) snKiillos l:iiii[cs vibuiioniim 
fupponjnnr, IIL & KN i:nlei;iiu;- miiiore^ cf 
quamiMto V, Q,,art Cum q^r.i[ili.,is V (L-liir, <h 
feicn[ii vitiLrm cfl [,| // l.—KA', hoc cft ( ol. ( 
!iropomonnlcs//i— K^ ;id HK.&i 0 .lUd 0 t 
vel OP , dalafquc HK & OP ) ui 0,W; itl cll , fi 




jC^ Phildsophije Naturalis I 

OeMt) [') eil vis qua inlerjefla m;ilii iineoli phyfica | 
Tu Caa- , y accelfratur in itti & retarilalur in rediiu ; 
'rS prup":^';* vis ncccletr.irix pliylica < y , ell uc 
S^cJ^r 'P'^"* diiuntii a mcdio vibrationis loco n, 
Sicr.Via.Ptoinde lcmpus ( pir prop. XXIVJIJ. lii. i. ) 
^LVli '^^r""""' r*^' arcuni P 6c mcdii pars 

Tjieojl lin<->jris I j legc cn) piircripta movctur, id cll, 
XiUtVIl. lcKC orcilbtitispcnduii: cilque par lario prtium 

omnium iincjitijm ex quibus medium totum 

componitur. Q.E.D. ( f ) 

1 1 ) • Eff iiu jai hia^Jli lii-cl^ McJjum ii i Jt In v | 
Ti [i-Jl eijflic* lclc dilujcc ia pljE^i dpjidIiuii C fit B Eiiiki:r} 
hiiirirJ^iuinlrric^^la IineoljphjlE^ir p Ir^ iiDu^aiD ^b/G[uirk^, I 




l^inWi rrtruuftniJSniiu./^jijiJiiiiijBr ivmii , jmi/uj nnii 
TfUT , faHlfi >rir ^orimj , qtii^ar^ IMIvrum aHnitnie digvif. 
fmv irriiimi -, Ctni o Ijulffimi ^mdli iHni»! /ninf ihi.ii TiirJnn 
Jii4iiQcniilffri^^nw,iiunNE>TD,jui jiMn,Wii/>i/Jrri 

^^•<^£mm,,,mi^j^^fnf^,U^nn^^ia^ r^^ rry; rjv 

rrWjl firKi psffii"^»' nam /imi^KiJ illi-li^mi ■catt. 
PrcJiornloaLVlI.Lib. II. P,iMili.PluV Nt.ioiil,n.i- 
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dt pgiOi U ) (Hi in tiut Cj;"ii t V = ' + flji + rji* + Dir*i- DtMo- 



Cei&deinqMiii Ai B b C c D * Oii Pi' yy 

mraBinpriraoafuinAB- AjjJAi; £miiiiintmTV=i jfiJi+jS. "J. 



Cc^J AB-Bh+Cc. aS-A^.B1,1 {A.-.Bb+C« 

[ AB !dAB— Cc,d™p= •» , I ^AB— A» 

ira^LiAB— "ai ^Aa iieo- * fcllil TS tJ Bmionlin T Y «l 
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PRTNCIPIA. MaTHEMATICA. 385 

fiiatU connailionibu! 8c dilatationitus proportionilia, cum ve- Mo- 
locilatibus qua fiuit ut fpatb, fimul peragem : & ^iroptcrea ''^" 
jjulfus, qui temijore itus & rcdiius luiius laiiiudincm ruam pro- ''^^3^'^ 
grcdiendo confidont, & in ioca pulfiiuin pioximo pnecedentium secubd. 
&mpcr fuccedunt, ob xqualiiaicm diltaniiamm, xquali cumsrcr.vltL 
velocitate in medio uitoque piogiedieniur. xLViir 
CaJ. 2. Sn pulfijum diftantiK feu longitudines fint miiores ' 
inuno medio quam in alieio; Ci) ponimus (|LJod pjnes coi-xxxviil, 
rcfuondcnlcs Tpaiia htiiULliuibus pulfuum pioporiiou.iiii fingulis 
vicibus eundo & ti.d;uii lo djfcrlb.im : & (') a.'cnijli.-= eiunt 
eaium coniijctlonts & dil.iiaiiones. Id^oque fi medij f.m ho- 

bus leciproco moiu a^itincut. Matctu aucem his vitibus mo- 
venda elt ui pulfuum latlcudo; & in eiidem mione ell fpattum 
per quod fingulis vicibus eundo 6c redeundo moveri dcbent. 

,f, 17/1 — i:.A. .^jyj laiione comuofwl' 

'atione fubduplicMa fpacii, 
n tcmpdiibus itOs & redi- 
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^8*? PHii.osopHijE Natitralis 

DeMij Haf. !• In mcdiii iKUut denfnate 8c vi dafttci pirttiutipo!- 
TvC,i'-f,L; omiies Ci:nt a:(;uiveloces. Quod fi medii vd denfitM vd 

^^'^'"^■'ftitt, & nvMcta movcndi in ratione denfiiatis sugettir; 
Sn,T,viii (') lom;>us, quo mocua iiiiem iicragiiitur ac ptius, auficbimt 
t'^''- in fubduiilicatd raiione denfiiatis, ac dimir.uetut in fubduplica- 
TNiot. ralione vis cljfticiE. Et procteici velociias pulfuum crit iti 
Jixxvill latione campolita ex ralione fubduplicata denfiatis medtt in- 
vetc^ ratione fubdupliiatii vis eiciAtcie direfte. O. £. D. 
Mxc proporitio ulteriut patebic ex confttufUone lequemi. ' 

P Rt)- 

laiiacc onipDlTiJ tx rqbi^ieiil mionv «ere ]ndq^ n iimifiDrtt fiuir, imafs. 
nufriz & riibduplicaLl nuoDe ipaiiCfer le nn>, qooiuiiii elt Ipaiinqi qnoi 
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Principia Mathematica. 
propositio xlix. problelw 

Daii, wtdii d,«r«mt & vi fhpUd , im,. 
FitiiTsmii! mediiim ab incumbente 




Secukd. 
SicT.VtU, 

xux. 
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;88 PHiLoSorHis N.vtur.^lK 

i-.lb rpada rimul impcUem. Quirc liinl ofciHi' 

lionum tempora ( ■ ) rinl in fubduiili 
^ ne longiiudinis pcndulorum, (i) 6C longiludi 
, penduli iijuenir diraidio arcui tycloidis loliue 
[!. foTci tempus vibralioris urius ad temijus ofcil- 
UtiontE ^enduli , cujus longicudo efl A , in fub- 
U. diiplicata ralione longitudinis J P S Teu P 0 ad 
loni;iiudinerti A. Sed vis chOica, qua lineola 
phyRca £G, in locis fuis mremis P, S enif- 
lere, urgeiui, erat ( in demonHiationc piopo- 
fiiionis XLV[|. ) ad [ ■) ejus vim tocam elafli- 
camut ifL — KA^ad V, hoc eft ( cum pun- 
aum/f jam incidat in P) ut (•) Hfirad V: & 
('') vis illa lota , boc eA pondus incumbens , 
quo lineola £ G comprimituii ed ad pondus 
lineolz ut pondeiis incumbentis aliicudo A ad 
<'J Uneolxlongilutlinem £Gj 
i3enq;;ceM Equo, visqiia li- 
ncola £C in locis fuis P flc S S 
utgctui, eftad lineolx illius 
pondus uiHJf«AadVx£G, 
five ut P 0 >t A ad V V , 
(•1) namHJfcm ad£Gut 
P 0 ad V. Quarc dim lcm- 
poia, quibus d^qualia coipo- 



CdJtjf«iI£ttaBl£CHj>O^KrinU:>i>-F»F.^l.Va jllllN 1 IMili 
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Principia Mathematica. 

ra pcc £^]UKlia fpsiia impelluniur ■ fint ( ■= ) tecuitoct in fiibdu- DbMo. 
l>licariritloncimum,U , b ' gncnC* 

VI illi <.-lHftid , ad icnuius ^ I , d n ™ « 

fubduplic.ta riiiionc %' V ud f 0 A j I J m ^^" 

pus oftillaiioni^ penduli ci 

ralionc V V ad >■ 0 - A , & I h t ,.1 ! I \ 

jlinaim; id cft, in Mllone \ "i \ 1 

braiionis unius ex itu & rcd 

conficit latitudinetn fiiam BC. Ereo iLiiuiui, i|i.iu p^iliu; pct- 
currit fpatiutn BC, {B)eft ad tempiis olcilbi^nnis iinu]5 cx itu 
& rcdicu compofit^ , ut V ad A , id ( ■' } ci\ . m t l j.d tir- 
cumfetentiam circuli cujus radius eft A. jcnipus autem , quo 
pullus petcuirel Ipattum B Ci eft ad temjn» quo ^ etcuttet lon- 
gibdmemiuiccirCiun(ereiitUBSsqBaIein]%('J ndemtation^ 
jdeoqae tempore talisalciUitioiiis pulflis petcanec lon^tudittem 
' kuic ciicumfeteninB geqaalem. E, D. 

Ctrd. I. Veloiutu {nlTiiam ea eft, quam acqainint giivm 
equalicet acceleRito'moCu cidendo , & cafii fuo ddciibenilo di- 
niidium aIdtudinia,A. Nam tempoie cafus hujiiS) cum velo- 
citate cadendo acquiliiai puITus pacunet fpadum (' } quod ent 



(C) * Slm mtmdJjlJUJ^ili rs- iFmpni ^a^lfiii prtnmi rpinpm ] 

d»r vhhim, FacipDcor. I.F"P-^^V. rll dd Efinpvi duarn oidllanonii inE 

lei ptr eciiipafi[ianEfl9 Esdanni k a B C oil djijin peiiphciiim rEniih^ 

^uo^ (pdt ( a-dtmsafridi )iaDpu uiuit Is ddcirpii i Eif^un , qao.] fcmpid, 

vibiiEionit pvdnilB E P, iirpiiK vl jwq- pnLlbi pnaimi Ipjtiiiin 11 C , aiu ea 



JIJO PhILOSOPKIE NATDRA.LtS 
De Mi>- {Bqualc toti altitudiiii A ; ideoquc tempote orcilljiionis unius ei 
^ icditu cotnpofna: (>crcucrct fiiatium artjuale citcumfcren. 
'liber circuli radia A defcripti: eft { ) enim (eininis caHis ad 
Secui.1). lcmpus ordll.ilioiiis u; rndms ctrciiii ad ejurdem dtcumEirni- 

xux': '^Corf. 1. Undc c. m .ili^iidQ ill.i A lli m fluidi vi* elaftica 

p BuB L, diicdi; & dL-nl'.i.is iJ.m invtrij; (") volocitas pulflium erit 
^*- in rationc compoliijiex fubduplicata latione detlfuatls invcni ic 
fubduplicati ratbne vis eblticc direci^. 

PROPOSITIO L. PROBLEMA XlL 

ln-jt„ir/ f,Klf,mm dl^mtias. 

mf° 1 o l 1 n i 

tut Iptmm quod pjllus eodL-ii\ nrmpore pLTcuireri; pollir, K 
pats invcnta (° ) crit pulfus unius laiitudo. iK t. I. 
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SbMo- 

SchoKwn. "^^^ 

Speflant piopofiiloncs novilTimiE niolum lucis 6t frinoram. Sei:u;:d. 
(p) Lux enim cvim propageiut fECundum lineas rcd.;;, hi ac- 
tione folj (prr prop.XLi. & XLir.) confillerc n^cniit. JioniPH-.su 
vevo ptopictea qaod acorpoiibus ttcmulb otiamur, nilii! aliuii*^"' 
Iunl qujm aais pulfus piopaeiti ftr fTtf. XLiir. Confnrra.- 
iiir id eM tremoribui quDs cxdcant in CDiporlbus obleQisifima-. 
An veiieinentcs llnt fic ^iaves> qiuues ituu Ibni (ympanotum. 
1 1 1 N.(m ttcmoru ceienotes & bievioies durciiius esaianiur. 

& lonos quoiviSi ui chordas couonbus lonona uniionas 
impiQos- cxcitaie tiemotes nouflimum elL Coiuimiatui cusm 
cx vdocuate lononim. Nam cum poudeia ipecitica ai^ate plu- 
vii- 



591 PhILOSOPHIS NATUlSAtlS 
DeMo- yialis & Hsenii vivi fmi ad inviccm ut i ad i i\ circitet, & 
•ra CuR- ubi mercurius in Bammem altiiudinem atiingit digiionim Aa^- 

cmum ?o> pondus fpccificum aifris & aquiE pluviilis fint ad iii- 
Secdnd. vicem ut i ad 370 citciicr: [') ctiint pondcra fciccifica ictis 

Jtil." tcm nolltumfubjciluni compriincre polTci, erii 556700 digiro- 
mm, feu pedum Anilicorum JSyij. Eiique hiEC allitudo illa 
ipla quam in confliu^nne fupetLotis problematis nominavimui 
A.Orculiia^o ajyic pedum defcripti ('') citcumCctemia eft 
HdniatBS^fiB. Et dim pendulum digitos ^9} longum o£^- 
lii&Hiein ex itu & rediiu compornam icmpore minutotum di»- 
nim lixandamm, uti notum elt, ('} abfolvat ; pcndulum pe- 
des feu digitos 3;(>7oo longum (") ofcillatiotiem conQ- 

milem lempotc minutorum fecundorum i^oiabfblveredebebit. 
£0 tgituc tcmpotc fcnus ptagtediendo (*) conficict pedet 1 iS^Sti 
idcoguc tempote mmuti unius fecundi pcdet $79. 

Cxteruin in hoc computo nuUa lialietur nuio enSdiaStaa 
folidaiutn paTtfculirum am), pei quam fonus utiquefi') pio- 
pagaiui in inIUntL Gira pondm aeng Gt ad pandni aque ut i 
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Principia MathemaTica. 55)^ 
ad 8701 & &ki lint fete dDplodenfioicE quam aqua ;'fi pxni- DEMb-i 
GuliC acris ^nanOr rf& ejufdem dTciier denfitalis cum faiu-^" 
cutis vel aqus vel Cdium, fit faiitas aeris oriacuc ab 
\is parliculacum: (■) diamctcr paiticula; aciiscrit ad Inlcivallum 5^ j^^o^ 
inlct cenlra paiuculaium, ut i ad 5) vcl 10 circilci, & ad Sttt.Yllt 
inteiv^illum intec parriculas uC i ad 8 vel j. Proinde ad yc-t""' ^ 
des 517^1 quos lanus tempocc minuii uniiis fet^ndi juxta cal-xiL 
culum fapetbcem confidet) addere licet pedes fcu 109 
cicateti ob ciaffitudinem paiticularum aeris: Ec fic fonus tcm- 
poie nunuti umua lecundt ccnfictet pedea 1088 circitcr. 
His adde quod vaporea in aCce utences , cum lini akeiius 
ela- 




ji?4 Philosopris Natubalis 

De Mo- eljtcrisSt aUctiusioni, (»)vixittlnevixquidem participm mo^ 
TaCaa lum aetis vcri cfuo font piopapiwut, His aulem quiercenti- 
^Tis^ b:is, moius iWc cclcrius propagabttui per (blum aeiem vecum , 
S idlue iii fabdj)j|,c-itj ralione mtnoiis mitcriiE. Ut fi atmo- 
Sm.VIil.rphajia confci cx dtcem i-. iril.us Mjh vci-i & 
■cl.Hor dfit in f,b:l.. 



,^1 panc vapt>- 



, quam fi pra- 



t pcr undecim paries acris vt 
ium fupra invenlus, augend.js eiil in li:c raione, Quo paS» 
fonuE, tempoce robuti uniusfictind, , confic^ct pedes 1141. 

Heee ita fe habete debent tempore ve.no & autumnali, tibi 
aet per calorcm tempetatum raccrcit, & ejus vis claaica non- 
niliil inlcndilut. Ai hybemo lempore, ubi aiir pcr fHgus coa- 
dcnriitiir, & cjus vis elaftica remiuitur, tnoCus fonomm ta- 
dior clTe dcliet in fiibdupliciia tatione denfitatitj fic vieiflm» 
aiflico tempore debel eiTe velocior. 

Coiiflat aiitem pet ejiperimenla quod Ibni lempote minulL 
dnius fccnndi eunilo conficiunt pedes Ltndinrnfe! plus Diiimc 
1 , Parifrnfii veto 1070. 

Cognita fonorum velocicate innotefcunt etiaminletvafla pul- 
fiium. (>*) Invcnit utique SiHUfnr, 6ais afe expetimenj- 
tit, quod fiftula apena, cujut langinido ett pedum Pari^fiam 
plus niinua quinquej (bnata edit e^filem inni cum Ghio dior- 



(r.iiui ^iw jny- KI 



piubB , u,„ ;j„r vjftiiiim,, ipangsi mpoir miDmi uniui Cteuir 

«Wfi«U)EiitniidaiBnii«ai.uiili UiltBili Anul- Kuui'- Eui£. uu. (jtw. 



PslNClPIA ^MaTHEMXTICA. JJ)^ 
dx qui lcinporc mlnuti unius rtcundi (') centies tccurtit. 11« Mti- 
Sunt igitur pulfiis plu» niinus centum m fi.aiio pedum J''"'-!?.^' 
r««fl«» .070, quos (om^ «empoic n,;m,ti umns fccin^i pM- 
curric; ideoque puliuE unus occupat fpauum pcdum ""fr"- Secdkb. 
Ghbi nuafi 10.'». ideft, duplam ciicitn longitudinetn fiftiilae.SMT.ViM; 

Unde verofiinUe dlquodlatiwdinespidruum, in omnim^JJJ^ 
appttarum fiflularum Ibnis, jequentuc dupli» longitudinibu* fi-xlt 
[tubtLuu. 

Por- 
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Philosophie Natuhalis 

1- Porro cuT foni cefTsiKe niotu coniom fanorL naiim cefT^int, 
; diltamiis k corj.oribus 
pstct ex coioUano pio- 
. iioMnnniti xlvii. iiDii niiiUii. .il'u oi cur fom in lubis llento- 
il.iuviJioniciE vatue auucnliiii ex ^iii.iiiN iiiincipiis matiifclhjm dt 
- MotuE eium onuiis reciurocus iinauus lecuifibus a causa gene- 
tmu augeri lolet. Molus aulcm in tubis dilatalionem &>na- 
nini impcdicniibus. lardius atiututut & fbilius recumt, & 
pioutecca a motu novo iingau« tecuifibiu iinpcefro aaea w- 
getui. Et hxc lunt ptKCipua vhanomem foniDnim. ^ £ q 
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Principia Mathematica. 

sECTioix. ; 

De mom ciradari jlmdmm. \ 

HYPOTHESIS. 




Ddd t 



39-8 Philosophi^; Naturalis 
■^^c^- propositio li. theorema xxxix. 

LiBER Si cylindiut foUdia infnile longia in fiaide umformi & iitfini' 

p'."'i.'Li. ''"i"^ i^ulju fih a^aiur Huidum ia oibcm, (jfr/fin-« 

Tmoji. aKiim fii<idi pSTi unaifiirque umfamiicr in msia fuo i dicn 
XXXU. ^uid itmpora fffisdica panium fiuidi funl ui icjarum difisn- 

Sic A FL cvlindrus unirormiler cirtj :i\cin Sm orbcm stlns, 
Sccirculis concetimds BG,W, CHiV, DIO, i-KJ',&c. diflin- 
gunur fluidQHi in orbes cylindricos innujneros coiicentricos fo- 
Udos ejurdem craflitudinii. Ec quoniam hoi»ogcncum el) flui' 
dum, impceAionei conDguonun orbium in k mutuo&aEEctunt 
(per hypoihefin) ut (') eorum tranllationes »b invicem, & 
fupetfides coni^z in quibus impiclTKinct fiunt. Si imptellio 
in orbem aliquem major eft vcl minoi ex paite concava quam 
ex {KUtc convexii pia:va1ebit impicHio fomot) 6c motum or- 
bis vel acceleiabic vel letardabic , piouc in candem t^gbnem 
cum ipfius motu vgI in contiaiiam diii^tui. Pioinde ut or- 
1h« unufqaifque in motu Cao unifbimiter petfevcici, debem un- 
pidliones ex paite anSque Gbi inwem «quui & fien in ic- 
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Pr!ncipia' Mathematica. 

giones contraiias. ('') Undc cum imprc/Tioncs fiint 
gusE fupetficies 6t harum iranllationes ab 
titionea invereJ ur fiipecficics , hoc elii 
rum dilljntts ab ixe. (') Si — 
angalacium circa axcm utbjE 
Irar.fl iliones applicaia ad di- 
ftantia';, (ive utirarflaliones di- 
reai & diliantiEE inveise ; hoc 
eft, con|iin£lis ranonibus, ut 
t|ua(tnta diftanlianjm invcrsr;. j, 
Quatc fi ad inhniiiE rcciD 
SABCDEQ^ parics llnRubs :■ 
erigantur petpcndicuh A a , . 
Bi, Cc, Dd, E; Uc. ip- 
eaataSA, SE, SC , SD, ' 
S E , &C. quadcaCtB teciptoce 
propottionaila , Bc pcc tecml- 
lios peipendicularium duciiti- 
TeH^aoii l^i Hitea cuiva faypnbalica.; etunc luiiunx ilifiecen' 




rmn rlul^rin lcngimliiiii fbpcifi iri lur 

Mm iifilmma Udui iii[iiliRr { d) * 

^miv ii,4iJihii,llDIlila]Miiai A, B, clliii snli 

C, D,Ebt.Riliir>I>umc/liidri|in> li-Kitill 

ptiidiralisiiR Aifl» i»{ul« dcftiitiggt n i cirTic 

au« upR im 9111II ^KH nij»' > ran 



4C0 Philosophis Natoralis 

DeMo i.-mm, (<) hoccH.motusloti 
TV CoR- srpularesjiiirerjiniidcntcE fum- 

mjL Imeaium -^a, £i, , 
Seci bd "^*^"' 'indconlli. 

Sicr, IX. tuendum medium unifbtmitet 
'^"'"■^'■fluiduro, orbium niimenig au- ^ - 
XsioDL Eeatuc Sc latitudo minuatnt m ^I^^ 

infinuum , ut aieEe hyperboli- - 

cxhls fummls analogx ■^aO, 

6cc. tl ( ' ) lempota rootibus > 
m^uiaiihus icciproce ptopot- 



fi Jiis 




'cciproci: pvojiordonalu. 

iKHur tcinpus |icriodicum paiiLcuIs cujurvi* D reciptoce at atei 
Oilp, Iiac eft C pcr notas curvacum quadtatoias ) («1 diteac ut 

[i-J Conl. 1. Hinc ti-.ti:ijs aiMiilirci p^rticulaium fluidi runt 
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Privcipii J\T«TfTE%r\TicA. 4or 

reciproce m i)iC;rjm [iifljtitij: ;,L> (.-.lETijii , & vclodiatcs DeMo- 
abfolutic fjnr aiaraics. CoR. 
CoTot. 3. Si flaidum in v.iff c>l uLlrico ]om i.Li:!inis infiniia: ''^^^"^'J^ 

tut ajiem cyliiidrus uietque citci axem communem, finique Srcr.ix. 
revolulioniim tctnpota uc ipfotum lemidiamEtri , & Ferlevetct ^ '^' 
fiuidi pars unaquEque in motii fuo : 1 ' ) etunt pittium fingu-xwclx, 
larum ceinpo» periodica ut ipfarum dilhntix ab axe cylindto- 

Girtl. 3. Si cyltndto & fluidoadhunc modum motis i^. 
daiur vei ui&ntur communu quuibei matui anguiatis: auo- 
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401 PHlLftSbPHlK NATtlSAl,iS 



exterioT nifi violcrter dctentus ; £c accelciabitur cjuE motus 
( " ) qaoad ulque temponi periodicit cylindri uiiiufi|ue squen- 
tur inter le. Qinxi fi cylindnii exteiior violentet detineatut , 
GonaEuiiii itmotum fluidi (etardaie; & nifi cylindiuE interiiM 
vi aliqua extrinfecuB impiefii motum iOuin conTetvec, efliciet 
itt ideiD paubcim ceflec 
QuK onuiia ia aqai pcribnda flaglumte expeiiri Iket 

rin£ciim firiciib II in qBa&it ^iir- (ll> fuSeitiiam BaS Kupen iniodi^ 
«1».. « .d« fili«™|«diaiutTl>, n fM^iftioM^H-amjb™ 

"TTE"'^^"^™^'™' <l™ i ftl^iSiM dliodri ^oTtiwM io; 




& cjlindro EXieriorc quicfi:entibus ; 
ir iiniib;iiiitt-f ; communicaliilur mo- 
ul.iiini |U'r luium fluidum propagabi- 
;cri qu.KTi lluiili pancs finguli; mo- 



llgidiim conalur niolum fuum adhue 
npcm ciicuniagctur ciiam cylindrus 
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PRIVCIPIA MaTHKMATICA. 40J 
PROPOSITIO LII. THEOREMA XL. t 

Si ffhrra f4ida , 01 fnidn imifirmi & in^iu , circa axem fe- 
fiitm datim uaiftTmi cam metu revclvatur , & ab hnjiu 
impilfi fili agatKr {luidimi in srhrm ; pcrjcvtnt OKttm fim- 
di fan aaa^ut^ Knifoimiin in msiu liic : dica tfmi tmfera 
feriidica pariium jluidi erunt ui quajrata di^antimm A cm- 



Sit AFL fph; 



EKP. &c. 
diim in <jilj<-: 

ccntricos eiufdrra craifltud.iiis. 
Finge autem orbes lUos cHc 
Iblidos; Sc quoniam homogc- 
neum eft fluidumi imprenio' 
nes connguorum oibi 
fe muiuo ftdi! 
hypollicfin ) ut eorum tnrilla- 
tiones ab invicem & fupetfi- 
■ies coniigua: in quibiis impreflit 
orbera aliquem mijor ell vel m 




orbia unuRjiiiriii 
bunt iraprelliont 
ri in regiones 1 

liguEE fupcrficics & lianim icinflnior.','s alj 
laciancs invecse uc fupeilicies , hoc ( " ) 
diata diftaimacuiii Cipeificieiuni 



Philosophie Naturalis 

li.iuin angirldni.ni LirLn ;ntni ut !i5 tranllaliones 
,ii dilhntus, twc i.t iLior.ifs ditcai 5: dilhn- 

ii]un£tii ijtionibus ut cubi diftantiaium 



■■ y^a. Bb, Cc> D d, h,. 6.C. 
ipnirumi--/, SB, SC. SD, 
S£, &c. cubis iccii^rci-.j I o- . 
portiondba^etunt rurtimo; aiin..- 
lemianim, hQCbft, motust„ii .■ 
8ngulatei,utrefpondcnic3uim- : I i kscjstE g, 

Efiid ell ( fi ud < 
dum medium unifotiriitcr fli:i- 
dum,niimetuE otbiuniauReaiLit . -.^ — 
& hlitudo minuatuT m mn- 

nitum ) ut atcit: hypctboiica; liis fonwniB anajogse a^, J^^, 
CcQ, D d Q^, lieQ^, 6tc. Et tempora petiodica moiibus aii' 
giihnbiis reci;'rocc propottionalia nunt etiant hii areis leei- 
pioce propoftionalia. Eft igitur lempui peiiodicum oibis cu- 
jufvis DIO Tceiproci uc aiea Dd^, Hocelt, pernotaicui- 
vaium quadnuuTaij (") <lueQi.ut quadruum diAandge '5 Z>. 
Id ^od voki pcinio deaion&nue. 
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DeMo- { r) centro tcqualicet diftanti velciciu) Tevolvetentuc vcltardiua 
Tu CaR.'^rj juxta quim juxta ecHpticun; (aidloieG acceletuen- 
'liiiEit ' ^ velociorei retardacentat ab attiiiu mutuo , U Tic vet- 
- SEcnHD. gecetitremper temgota periodica ad Eequalitatemi pro lege ca- 
SicT.it. eAs pnmi. Non impedic i^tui hic atnicus quo tninus motua 
r^MB^^^ feoundum lc^m cafua piimi , flc propterea lex illa obiine- 
X.L. bit: hoc ettt annuiorum Itngulorum tempora periodica erunt 

ut quadrata diltintiaium ipfomm a ceniro globi. Quod volui 

fecundb demonHrace. 

CaJ. Dividacur jam annulu: unurquifqiie ledionibus tranr* 

vertis in parciculas innumeias conllieuencet fubllanliani ablblu- 
& uniformiicr iluidjm; & quoniam hx feaiones non fpe- 

aanC ad kgan mntm circularis, fed «d conllitutionem lluidi 

folunimodo conducunc , petfevcrabit motus citcuiaris uc prius. 

His feilionibiis annuU omnes qu:im minimi afpciiiatem Sc vim 

alltinis mutui aut non mutabunt, (■ ) aut mutabunt xqualicer. 

Et mancnte cauEuom pioportionc iniDebit eficCbium propor- 

no, hoc efi > pioporao motaum fic periodicoiBin tcmponim. 

Q.E.D. Cctcnim dtta moti» «iculuisi & inde ora vit 
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"centiifiiga, major f 1 fii ad eclii>licam ouam ad i)o!os"i dcbe- DeMo. 
bit caufj QJiqua adelTe (jua paniculs fingiili in ciscuiis fuis re- ''^ 
tbeantur; ne miieria, quLe ad ecliiiticara ert, lecedat '^"T" 'lIbek' 
a cenito & per eiiietioia vorlicis migiet ad polos, indeque 
[iiT axeni ad ecliplicam ciiculatione perpetua revertatui. Sier. IK. 

(') CW. 1, Hincmorus angulates jiartium fluidi circa axem!!,'"'^^"- 
globi, funt iccipiocc ut quadiata dillantiaium i cemro globi ,x[_ 
6: velocitates abColutiE lecipiocS uc eadem qusdrala applicaia 
ad diHaniias ab aie. 

Oird. 3. Si globuG in fluido quiercenli; fimilari & infinilo 
icitca axem poljlionc dalum unifotmi cum motu levolvatui , 
Communicabilin: mociiB Suido in moiEm voittcis, & motui 
ide muUdni piopagatnnu in infiiiicum ; neque priui ccfTabiE tn 
fiiu;iilit fluidi panibiii accelernR) qiiam lempora periodica (in- 
guhium puiium fint ui qmdnia dilhndaium a ccimo glc^ 

CtrA }, Quoniam vonids pactcs inicrioies ob (^) majo- 
rem fuam vdociiaiem atcerunt & urgent extciiote«> motum- 
que ipfuea aSione perpetno conununicant) fic exmiotcs iUi 
eandem inonu qnantUBiem in alios adhnc exleiiores fimut itan»r 
ienmt) (sqne aSione fevant cLuandtaKni mottt» fui pla- 
ni 
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De Mo- invariiBmj piict quod motus perpcnio ttanifcttur i centto-- 
1' ^^"■"ad circumfercntiam votticis, Sc pcr infinitacem dfoum&tenii» 
''uflER alirotbccut. Macerii intct rplisricas duas quilvii fi:pcificics 
StetiMD. ^^"'"^' concentricas nunquam acceictabimr, eo qu6d motom 
Sici. IX. omnem a maietia intetiocc acccycum ctanafecl femuet in ejtte- 



{iicntes, tatdefcanc paulaiim Sc m orbem agt deiinant. 
- Cirtl. Si gtobu) altct huic vomci ad ccnatn ib ipfiut 
cencro dilhntiam innatatet. & mieica citca axem indinatione 
ditum VI aliquj conAincct tevolvcisnir; hu/ue mocu lapeictut 
fiuidum m vorticem: Sc pnmo rcvolvctecur hic vortex novui 
fic exiguui uni cum glolio citca centtum allciius, 6c interea 
lacius ferpetec ipfius motus , 8c pauiatim propagatctur in in&ii> 
tum> ad modum vorticis piimi.- Ec eademraiionei qua huju» 
globus taperclut molu votlicis allcrius, tapcretui ctiam globui 
alterius moiu hu]us . fic uc globi duo circa intcrmedlum aU- 
quod punflum icvolvcrciuut , fcquc mutuo ob ttiotiuit dhun 
circularcni fiiRercnt . mri per vini ;iliquam coliibiti. Poftoa i 
vires conQ T q I: I b n n b f perfe e- 



Cwo/. 5. Si globi plutcs daiit 
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ne diios certis cum velodiatibus cooilantet revolverentur, fic- Mo- 
rcnt vortices totidem in iiifinilum petgentes. Nam globi fin-'"' Coit- 
Ruli eadem latione qua unus alitjuis mocutn fuuni VOpagM^JI^J^ 
in infinitum, propagabunt etiam motus fuos in infinitum, ^dca^^^j^- 
ui fl iidi infiniti pars unaquzque eo agitecuc motu qui e\ om-Sici.lx. 
nium globotum aajonibus tefultat. Unde vottices non defi ^"^^ 
niciutir ceiiis limilibusi fed in le mutuo paulalim cxcuiient ; ;{ 
globiquc^eraQionesyotiicum inle rautuo, petpetuo movcbun- 

quc cctlam quamvisintcr fe pofitioiicm fcivabunt, nifi pci vim 
aliquam cetenii. Ceflintibus autcm viribus iilis qua; in globos 
conllamci imprcfTs confcrvant hifcc moli^s, mntcri i nb laiio- 
nem in cocollsrio lcrlio & qL:..,to .1/11^!!, t,.in. p,;u!.;ii!Ti i-'iiiicf- 
cct & in vottices agi dcriru. 

CW. 7. Si fiuidum llm.li >; i !..i:(l .f.ir -.n i.,!.c Ijliau. o, ac 
globi in centro conflftemis unifotmi rot.uione ..gu.ir in voniccm, 
globosautem & vasin eamdera paitcm circa ii^cm cun.^cm le- 
volvintuc, fmcque eonim temponi [ictiodicj ui quadr.ita fcmi- 
diameiroTum : paites fluiiii .non piius petfcvcrabunt in moiibus 
fuit flnc accclctatione & retacdadone, quam fmt coium tempo- 
la peiiodica uc quadrata dillantiaium a centro vorticiB. Alia 
(-) nu.H vQtticis conlliiutio potell: cfle pemuncns' . " 

Cma: S. ji vas. Ruidum inclufum. Sc. ffobas leiveilthnnc 
n.i 11,1.11, o., nioiu prncrca communi angulan ciraaxem quem- 

F ^ M I 0 n ] b 

e\unuuttic noiimagistJrdctutquaiuacceleietuvatiiuuex iiltcio. 

Cartl. !).{'') Unde fi vas quiefiat ao detui moun i'loui , 
dabieuc mocui fluidi. Nam concipe plitnim nanure | c. .i\Lni 
globi & motu conmtio levolvi; & pone fummam icnniui.s re- 
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410 Philosophis Naturalis 

volunonu hujus & revoiudonis globi elTe ad tempui tevohtio. 
nii gtobi, OKjuadratum femidiametri vafis ad quadratum fenu. 
dumem globi ; 6c lempora penodioa pamuni fluidi, refpeau 
plani ham "unt ut quadraw diflMiuaiom fuatum a centio ^olu. 




PRIMCIPIA MaTHE]*ATICA. ^tl 
Qni. lo. Proindefi vai vel cireaaxemeundem cum glo- DsMo- 
boi vd ciie» dtvetrum altquem dad com velodtate qiiSciim''*'"^^»- 
que moveatUTi dalHCUT motui fluidi. Nuii fi ryltemaii toii ^?"''''^' 
■ufbisiiii vaTis motus angulariG) manebjnt motus omnes i'(iemj^^'„^Q'^ 
intet fe Hli piius, l»[ coiol. VIII. Et f'1 moliis ifli iicr Snn. ix.' 
coroi. IX. dabuntur- 

dra. it. vai & floidam qwcfcanc Sc glotiiis umturmivi 
cam mom revolvatuii frouatRimtur motui oauiaiim iici tiui- 
dum [otum m va9> Sc circumitgetai vaa mu vioicnier acir.n. 
tum, neque piiw definent flaidum & vu Bcceleran. aujm hnt 
eorum rempoia periodica zauaua temoonDus DciioQitiE Eicihi. 
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ocliolinm. Tu CoR. 

In liis omnibra fij|ipotiQ fluidum c;t msletia (lUDad [lenfira- ^^^^" 
Km fic iluidiciscm uiiifoimi conllare. Talc cfl in quo gloljus 5,^, ''J^c; 
tdem eodcm cum motui in eodem teinpotis inleivalloi molusPwp. lb, 
fimiletEc aquales, ad iquales femper a fe diflantias, ubivis iix^'"' 
fluido confliiutus, popagare polTit. Conalur quidcm malciia 
per motum fuum circulatem icccdcie ab axc vorticis , & prop' 
tciea pemil mateiijm omncm uliciiotcm. Ei hic ptcflronc 
&t atlrilus pattium fottiot & fepsrjtlo ab iiiviccm difliciliori 
6c per confetiucns diminuitur matcrij: fluidit.is. Rurfus fi par- 
tei fiuidi funt alicuhi crafiiores fcu maiotes , fiuidilas ibi minor 
erit, ob paucioies fupetficies in quibus pancs leprentur ab in- 
vicem, In hujufmodi caflbus dtlicientem Huidiiatem vellubri- 
citate parlium vel lcntore aliive aliilua condilione reHiiui fup. 
pono. Hoc nifi fiat, rnaieria ubt minuE fluida eft ttiagii co- 
liiMebit tt leshiot Mit, idcoque motum lardius recbiet Ec 
lon^s C) ptopagatMt qakn pto ndone fupaii» afiignatl 
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velochatu. Pergendo i fyxm u^uAiotibiu in bciora iccedeni Dt Mo. 
piulo lon^ui i eentto, fcd illo recoffa mdefcent ; 8e acceden- Jqj^"^" 
ao poftea de latioiibul ad angultioiB accclenbuniur , &: fic pci LiBni 
vices ntdeTcent & acceletabumut paniculi finggla in perpe- Sjcum). 
tntnn. (»> Heec ita fe habebunt in vaft rigido. Nam in flui-Sier. nt. 
do itiiinilo eoikftitutio voiticum innotelcii pei piopolidonis bu-^^'^'' 
jas coiollaiium fextum. xl. 

Propriciatcs autem vorticum hac propiitione inveftigate 
conaius (um , ut pertentaieiti fi qua latione phxnomcna ccelcltia _, 
pec votticcs cxplicari poffint. Nam phinomcnon eft, quod 
pianeiarum ciica jovem revolventium tempoia peiiodica funt in 
ratione Icfquiplicata diltantiaium k ccntro ;ovis ; Sc cadcni icgu- 
b obtinct in pbnetis qui circa foicm [cvolvumui. Obtincni 
autcm hie legulx in plancus unifque quam i^ccuratillrmc, qua- 
tenus obfervationes aftronomicie hactenus prodidcre. Idcoque 
C planeiBB illi i yorticibus circa jovem & folem levolventibus 
de&ianmr, debebunt etiam hi vonices eidem lege levolvi, 
Vetiim tempoia peiiodica paitium voiticii pnxlieiunt in latio. 
ne dopScaiS diltaniiatiim ^ cetitio ttiotus : neque poieft latio 
illa dimituii Scadiatianetn feTquipli^iBm ledocii C^}'"'' vel 
BUietia voincii eo fliudior ilt cpio loii^tu diAat ^ cenno, vel 
tee- 




Digilized liy GoOgle 



4l5 PHlLOSOPHlffi NaTURALIS 
De Mo- tefiftentit , qUB oritur ex defcau lubticicatia panium fluidi ; 
TuCoR- ex m£& vdoraiate qoi partes fluidi feparariur ab invicem , 
FoRUM. augCJtur in majore rationc quam ca eft in qua velociias ausciur. 
LiHEB Quorumtamcn nculrum ralloni conf^maneum vidclur. Paites 
Si^Tx craliiotcs &i miniis fliiidic , nifi RrJVc; lini in ccnimm, f) cir- 
Uor. Lii-cumfcrer.UJm pc;cnl ; & vcriiimilc cfl quod, ciiamfi dcmonllra- 
J"'""- lionum Brjti:'! hypihcfin talcm iniiio fcdionii hujus propofje- 
rim, iiiiciidcniij vclocitjti proporcLonalis cflci, lamcn ( rc- 
fiilcntia in minori fit- ratione quam ea velocitatis clt. Qao 
( I ) conccfib , tempora petiodica pamum vonicis cruiit in ma- 
joii quaro duplicata tiiione diftantiarum ab ipfius centro. Quod 
(l vordcee ( uti aliquorum eft opinio ) celerius niovcantur pro- 
pe .centrum > dein tardius ulque ad certum limitem ;,tum de- 
ruo celerius juxu circumferentiam ; certe nec tatio ftrqui|)li- 
cata ne^ue uia quxvis ceria ac determinaia obcinete potelt, 

.(■■) Vldciint itaque philofophi quo paclo phino 

lationiB lefquiplicatai per vonicc^ c^piicaii poll7i. 
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PRINCIPIA MaTHEMATICA. ^ip 

PROPOSITIO LITI. THEOREMA XLl. tu^CmT 

Cwyarfl, ^ast in vnriici dtlata ia arbcm reituai , ryrfdim finl Libeii 
dei^aiis cara vtnict, ir cadem lcge rimi ipfiui psiiiius ijuoadS^tviin: ' 
vdtcilalem & eurfat dettrmintainiiiin tncvtniiir. ^J^. 

Nam fi vottiedspars aliqua exigua , cujus patiiciils feu pun-xLi, ' 
&i phyfica datum fctvant fitum inter fb , congclati fufijonaiijt: 
hxc , quoniam neque quoad deniitatem fuam , neque quoad 
vim infitim aui figuiam fuan mutatut, movebiiut tSdem lcgc 
ac ptiu! : & conira , fi vorticis pars congelata & folida ejiif- 
dcm fir JenriUtis cum icii(|UO vonice , & refolvatui in fluidum, 
movebitui iiic cjdein lcgj ji: j-rius, niri ('uitenus ipfius piti- 
cLilif pm fSuida: f.idjj n;ovL;.,n:ur ira-T fc. NeyliKatut igilur 

gtdlivumVi! fpcairs, & niolLis tolius idcm erii prius, llio- 
lusaurem idem crii cum moiu aliatum voiiicis paitium i ccn- 
lio squalitct dLflaniium , propicica qLiod folidum in fluiduni 
leroluLum fil para voilicis csletii paitibus confimilis. Ergo 
folidum, fi fic ejufdem denfuatii cum maietia voiiicis, eodcm 

bienfe telative qnie^ena. Sin dcnfius fit , ( " } jam magis ca- 
nabitui recedne a ceniio voitidG quam piius; idcoquc voili- 
cis vim illam, qua pnii« in oibi^ fiia tanquam in xquitibria 
con^ itutum lelinebatui i jam fupenns , leccdet i. centio & ro- 
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420 PhILOSOPHIJ; NftTl'RALlS 
)-vdvcndo Aik-Vcct fiiirdcm, non snnili^.is in eundem orbem 
''■rcdicns, El codcm ar£.-iiniento f; mius lii , sccedcr ad cen- 

trum. Igitut nrn icdibil ir cundcni orbcin nili fit ejufdcm dcn- 
p fujtis c i~m il-jido. Eo autcm in cilii ollcnfLm ea, quod re- 
•f. volvcrclur cidcm lcge cum partLbus fluidi a centro votticis 
"'■fcqualitcr dilLiitibLi?. 0. E. D. 

CnTel. I. Ei(;o lolidu^ quod in vortice revolvitut & in euti- 

dem orbcm fetupct tedit, lelativi quiefcit influido coi intu- 

lat.' 

. - Cnid. 3. Et fi vortex fit <]uoad denfitatein tinilbiniiti cot- 
p -js idcm ad quamlifau a centEo vottidt (iilUntiam levolvt 



liquct planct: 
planctE fccundjin I 
Coptimc^fn citca folcm aeljii 
wvolimndic in ellipfibus i mbi- 
licutn hibeniibus in folc , & 
radns ad folcm duais atu^i de- 
fcnbunt leniporiba( (iroiJOitio- 
lulcs. At panc! vonicis tali 
^ioiu tevolvi nequeunt. Defi- 
gnem , BE, CF, otbes 
Ircs Clica folem S defciilitos , 
quorum e\iimuE CF circuliis fit 



cibuscoipMeisnondefetri. Nam 




duoliii» aphelii fint yl, B £^ 
petihelia D, E. Etgo coipi» 

ijuod levoWitut ii Mhe C f, radb ad rolem ouao aress^ tem- 
pMibus propomotwles dektibendo < ( " ) imvebituc unifiiina 
«uni mottu Cotpus autem quod tevolvinic it» Orfje 5 £, tm^ 
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movclutur in Aphelio B & volocius in",Perilislio E , DE Mft- 
(p) fecutidumlegetAftroiiomicas: citmtamen (fl ) lecundum C-"- 
legcs Mechanlcas materii Votmcis in fpMo anguftLore inlct A ;\J~ 
&r- 1 il b q m 1| I 

& /■; i.i , .n Atlidio velocitis quim in Perlhelio. QusSl.i.dt. 



cit3(e tranlire tlcbet. lEit ir fi lctn :n li^c Maieria ccelclb 
tdalivi; qulefcens ab cS dclerrcror. & urj circa SoIeiTI rcvol- 
veretur, (') foret hujus velocitasin jiringipio Pifcium ad ejuf- 
dem vclocitaTcm m pruic^io Viitrmis m raiione refquiaUcr^ 
{■0 Unde Solia motus diumus appaccns in pnncipio Vi^mis 
inajai eflet quam mmutonuu piunoninilepEuagmia. & \a pin- 



fi^iDft ddbribic I zqDniu KAiiiGDb n dde. pmrd. J, ' 
dllhiitl S E doOI in amiB \ carpi» (f) * F«i faijDi «'«''•': Ei gb- 



~ «d fljftuEriin lUMikDi S B. mj. HiD incEBI <& ingdji quDi idI » 

(q)*.Ini_Aiil^iiiiiil4ito.Nw niliii •! umn dDaii, Fropixi nunDiiV 

>dun f DrtU ^wHVWDr cfli i4 lUoi fCT- McMcnte iq «iflDCBi Dnc^in^ Jie dfr 

nurKJia, n|Dilei indHriv ^■ayjnifl p« rcTibrienalHI videldr, ^vni ^'Jrm m- 

OjuipDi ofiilliw A & per fpDDDni If vbldjn lena , t^m id (b^n doAii j ia 

&ttif, lU 61 inAHiiii codnn lonpii- liVHiliIll Oimlat, CMfeil. fni» n» 

(c iimrnai, & fniiKKl (niinii nni- liffiDwn lilj circilDni iliiiB iJDsnbll»- 

«■ la 4uie atenlbgH iniei A A Gj aa Oiii ■uib ninDg ^ltritcie «Unaii 
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OsMo-cipio Fircmm minoi quim tninutotain qitsdragima o£lor &c 
Tu Ojr- cum tamen ( experientia [efte ) appaiens ille Sotis raotus major 
fit in principio Pilinuni qaam in prindoio Virginis , Sc prop- 
Secukd ^^'^ Terra veloctor in PrinctpiD Virginis quam in Principio 
Sect. ix'. Hlcium. ( ) Itaque Hypotlidis Vorticum cum PhcenotnGtui 
^ur.u n.Allmnomicis omnino pugnat, & non tam adcxplic«uioB qidm 
xl"'' perturbandos moius ccelcftes conducit. Quomodo vero 
mocus iOi in Iftuiis Jiberis abfque Vorticibus peraguinur , intel- 
ligipateft ex Oxoprimoi Ac m Mundi Syftemate pleniiu do< 
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Itstcuro Curtn, irtir;idES-i:Ui- (^lca: ;i; cs.'^ c vclire . Glc,x3£ r(Ir>- 

3 pcllo umm). Cucd^ajia su i ncrai [icrvi nnfejfilL liiu) .fcni^iclli nC.:iEiili 
tUixi) .fKssaiti acsEo tcaaniaE a m i fa iD t =:jr]i;Gqiii.-'J.li i37Hii[i=ii,TYJ aSKra, rOa^j: 
£iiixritin>) . GuedicEnti sa^ tcgj. incs.-ancsi (ccrivnci rjlrci^oe L.C. Fchrjmi). L-XE^tu.!' 
ir pcllc fEtisiElE sc!=iiiI3 (peUe CE|ira,eylcEC lil S:C(3, Vinadl K). CoKi-a in CuKi; p~L- 
(r.clb crprE; tylcBO \\\ ISW- 
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